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ANOTHER "PLUS" FROM QOODY£AR AVIATION RESEARCH 





First, consider this: Goodyear builds more long- 
roll-life airplane wheels than all other wheel manu- 
facturers combined. I t'salsoa fact that moreaircraft, 
the world over, rely on Goodyear Aviation Brakes 
than any other kind, Among the new aircraft that 
depend on Goodyear Wheels and Brakes: Grumman 
-A2F-1, W2F-1, YAO; North American - T2J ; 
Convair— B-58, 880; Republic— F-105; Lockheed— 
JETSTAR; Fairchild— F-27. 



the world’s first 


IT'hat's the secret of this 
overichelming preference? 
From Goodyear engineering 
leadership, dating back to 
1909 when Goodyear built 
•plane tire, have come wheels of 


the greatest strength and longest roll-life per pound 


of metal ever made. It has also produced the famous 
disc brake, a pioneer Goodyear development which 
has set the pattern for more efficient braking in a 
host of fields. 

Latest Goodyear advnnces inc/uefetheTri-Metallic 

Brake and forged aluminum and magnesium 
wheels — all unmatched for weight-savings and 
dependability, 



•n/t— there’s a perfect wheel and 
brake combination for it 
from Goodyear, first choice 
in Us field for 50 years! Write 
for full details. Address 
Goodyear. Aviation Products 
16, Ohio, or Los Angeles 54, 


AVIATION PRODUCTS BY 


■nuvuciti BY JSSb^ 

GOO Di^?E/iR 


MORE AIRCRAFT LAND ON QOODYEAR TIRES, WHEELS ANO BRAKES THAN ON / 
AVIMIONr^WEfK Is jvbllshed bj^McG^w.Hil Yoblishin^ Co., Inc-, 330 W. «nd SI.,^N. Y. M, N, Y. 


KINO 



the farther the ''reach” 
the more critical precision becomes 

Today’s missiles demand tight accuracy because a ten-thousandth of 
an inch functional error can cause failure to reach the target a continent 
away. And when you’re reaching toward a target almost a quarter of 
a million miles away, precision becomes even more critical! 

Ex-Cell-0 is in the accuracy business, meeting today’s unprecedented 
demand for precision by building into every part, every assembly, every 
machine tool an exactness that the aircraft industry has counted on for 
higher, safer, faster flying for 40 years. 



EX-CELL-O 

PRECIStOM 


MAM AMD MISSILII fit HICKO. fASTEI AMD SAFE! WITH FAATS AMD 

issEMiiies IV E< nil q amd its sumidiaaies ikaht cHuciiHe saimoei 


BKCELLOi^ 


AVIATION CALENDAR 


Oct. 28-30-Syiiii)o«mii cm Scalaiiti and 
Scaling tif Aircraft, \lissili-. mid Kkvtrical 
Cnmpoiic-nti. SiKich o( Aitcraft Metals 
and 1’triccvsin^ Kiigiiicirs. Institnlc of tlic 
.\crimautkal Scii-iii-cs Bldg., I.os 
Calif. 

Nov. 2-3— National .Midiicstcrn Meeting on 
Ntn I'ronticTs in \viation. Initilntc of 
llic Wronantical Sc-itnci's. MoK'l lamc-n. 
\\*it'liifa. Kan. 

Nov. 2-5— Fall Meeting. W'eetftn States Set'- 
tion. Coinhnstion Institute-. Institute- of 
the- \e-ronantieal Scii-iit-t-.s Bldg., Los 
.\ngcle-s. Calif. Snhjctt: Fquilihria and 
Pe-rloniiane'e- of lligli Tcinpe-ratiire- Siv 

N'nv- 3-5— llth .-\nnnal Mid- \ine-rica Kke- 
tronies Confe-re-nt-t, Hotel Mne-lile-baeli, 
Kansas City. Mo. Sponsor Institute- of 
Radio Kngince-rs' Kansas City Set-tion. 

Nov. -4-6— National .\ntomatic Ccnittol Con- 
fe-n-na-, Slie-raton llote-l. I'tallas, le-s. 
Sponsors: Institute of Radio Kngincets; 
.-\iiicrican Institute- of Kle-t-ttie-,il l'ln|i 
ne-t-rs: Instnnne-nt Soi-ie-h of .\ineTie-a; 
\ine-tic-ju Socie-ty of \le-elianical Kiigi- 
ncets. .MER is conducting a patalle-l 
Control .System Cmnpone-nts Coufe-a-ucc 
on Nov. 3*6. 

Nov. 9-11— Foiiftli Instriuiicntalion Con- 
ference and I'NIiibit, Biltinmc Motel. -\t- 
lanta, Ga. Sponsors: Institnte- of Radio 
Engineers' Professional Group on Insttn- 
inenfatinn and tlie- .\tlanta Section. 

Nov, 9.20-1 3lli .\niiual ,\ir Transport.itioii 
Institute, .\inerietm llnisersity's Seliool 
of Business .\diniuistratioii. Wasliingtoii. 

n C. 

Nov. ll-l3-lfitH National Me-e-tiiig. Opera- 
tions Rest-areli Society of -America, llunt- 
ington-Slieralon Hotel, Pasadena, Calif. 

Nov. 12-13-iJnartt-rly Regional Meeting, 
.\ssii. of Local Transport .\irliue.s. \lar- 
rott Hotel, Indianapolis, Ind. 

Niiv. 16-19-I4tli .\miual Meeting and As- 
(Coiifimicd rill ;wfc H) 



n 


FOR ABSOLUTE 
MEASUREMENTS 
OF CORROSIVE 

HJI I A This 1-inch Pressure Transducer 

lu| I J I m \ takesshock, acceleration, and vlbra- 

tion like no other its size. It was spe- 
cifically designed to measure pressures of corrosive fuels such as 
...red fuming nitric acid (RFNA) and liquid oxygen (LOX). The 
corrosive media is contained inside a welded stainless steel or 
Nl-Span-C diaphragm. The precision wirewound potentiometer 
pick-off provides an output signal resolution of 0.25% for most 
ranges. The TP-100 safely takes up to 100% overpressure with 
negligible calibration shift. An improved "H” bar linkage between 
the diaphragm push rod and the pot wiper arm is a major factor 
in the excellent performance and high reliability of this precision 
device. All parts are statically and dynamically balanced, the link- 
age limits the motion and minimizes errors under severe vibration 
and acceleration conditions. 

Write to Dept. 26Y 


CONTROLS CORPORATION ; 


rrs Ft-i ArtxuF 


FOtENtlOMEtEAS 



FAIRCHILD 
TP-100 
PRESSURE 
TRANSDUCER 


Specifications and Characteristics 
rtElsure RItge Q-IS to O-SOO pilA 
AccutM* OvFrill CahiI width of ±I.S% Inelud- 

Ing IlFieAilty, nrAtEFAsis And trlcllnn 


in most DiAASurE rAnges 
Fteiolutlon 0 . 2 S% tor most tAnses 

SopAAtAbillty IAEA thpn 0.3% dAPPndlnt m 


ACI with Iasi thin 1% error 
AnocA IdOp without dAmAEA 

remperAlurA —54° to +ltl0‘C 
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Only CHERRY Gives You 
HIGH CLINCH RIVETS* 



the Cherry ”600” Rivet — in A-286 Stainless Steel 


the Cherry "700” Rivet — in Aluminum 
the Cherry ”800” Rivet — in Monel 


Industry-proven Cherry High Clinch Riveta offer advantages 
superior to any other blind rivets: (1) Superior C!amp-up, 
f2) Complete Hole Fill, (3) Positive inspection, (4) Uniform 
High Pin Retention, (5) Wide Grip Range. 

Cherry High Clinch Rivets — in A-286 Stainless Steel, Alu- 
minum or Monel — are designed and produced for the air- 
craft industry. 

For information on Cherry High Clinch Rivets and installa- 
tion tools, write Townsend Company, Cherry Rivet Division, 
P.O. Box 2157-N, Santa Ana, California. 

end Pending 


CHERRY RIVET DIVISION 

SANTA ANA, CALIFORNIA 

Townsend Company 

-5 ESTA8USH6D 18)6 NEW BRIGHTON, PA. 


(Coufiiiucd from page 7) 

tionaiitical Exposition, American Rocket 
Societv, Slieraton-Park Hotel, Washina- 
ton, ri, C. 

Nov, 16.20-20tli Annual Comention, Na. 
tioiial Aviation Trades Assn.. Hotel 
Monticonc, New Or!(ans. U. 

Nov. 17-Fall Meeting, Societv of .Airciaft 
Materials and Process Engineerx’ Eastern 
Division. Slieralon Carlton Hotel, ii'asli- 
ington, D. C. 

Nov. 17-18-TcclniicaI Seminar, American 
Socich of Tool Enginceis, Sheraton Ho- 
tel, Pliiladclpliia, Pa. Topic; Problems of 
Machining Space ,\ge Metals. 

Nov. 17-18— National Turbine-Powered .Air 
Transportalinn Meeting, Institute of the 
Aeronautical Sciences, Fairmont Hotel, 
San Francisco, Calif. 

Nov. 17.19_T4th Meeting. Aviation Dist- 
tribntors and Mannfaeturers ,\s.sn.. Diplo- 
mat Hotel and Country Club. Holly- 
wood. Fla. 

Nov. 17-19-1');'! Northeast Flectronies 
Research and Engineering Meeting. In- 
stitute of Radio Engineers. Boston Cnin- 
monwealth .Armory, Boston, Mass. 

Nov. 19-20-Seventh Annual Aircraft and 
Missile Division Coiifcteiice, .American 
Societv for Qnalits' Control, Shcraton- 
DaltasTiotel. Dallas, Tex, 

Nov. 25.24-Symposium on Solid Facts 
about -Solid State, Instrument Societv of 
America. Ben Franklin Hotel. Philadel- 
phia. Pa. 

Nov, TO-Dcc. 4-Fourth Annual Naval .Air 
Weapons Xfeet, Operation "Top Gnn," 
Afarinc Corps .Auxiliary .Air Station. 
A'lima. Arix. 

Nov, ;0-Dcc. 4-First industry and gosern- 

necring & .Anaivsis, Indiistiial Education 
Institute. Boston. Mass. 

Dec. I-3-Eastcrn Joint Computer Confer- 
ence. Statlcf Hilton Hotel, Boston, Mass. 
Sponsors: lirstitutc of Radio Engineers; 
.American Institute of Electrical Engi- 
neers; .Assn, tor Computing Machinery. 

Dec. 7-8— Classified ssmposium on "The 
Pla,sma Sheath, Its Effect on Commnnica- 
lion and Detection," Boston. Mass. Spon- 
sor; I’llectroiiics Rescateh Directorate, .Air 
I'orce Cambridge Research Center. 

Dec- 7-11- National Conference on the Ap- 
plication of Electrical Insulation, Shera- 
ton-Park Hotel. Washington, D. C. 
Spun.sors; .American Institute of Electrical 
Engineers; National Electrical Manufac- 
tiiiers .Assn. 

Dec. 8-9— First .Aerospace Finishing Sym- 
posium. Hotel Texas. Fort Worth, Tex. 
Sponsors; Society of Aircraft NJaterials 
and Process Engineers; Dallas-Fort Worth 
Branch. American Elcetroplatcrs Society, 

Dec. 17— 23rd Wright Brothers Lecture. 
Natural Histoiy Bldg.. Smithsonian In.sti- 
tntinn. W'ashington, D. C. Dr. .Alexander 
H. Flax, cliicf .Air Force scientist, will 
speak on “High Temperatures in Hyper- 
sonic Flow-Phvsical Principals and Ex- 
perimental Tecliniques.'’ Dr. Flax will 
repeat his lecture on Dec. 18 before the 
IAS Cleveland Section, on Dec. 21 be- 
fore the LAS Los .Angeles Section, and on 
Dec. 22 before the LAS Texas Section. 
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I. S. ARMY MISSILES 



The man: 

AU.S. Army missileman working 
with Nike Hercules missile equip- 
ment. The modern Army relies 
heavily on the special skills and 
knowledge of men like this who 
are trained extensively in military 
schools, and supported technically 
in the field by Army Ordnance 
Corps, Western Electric and 
Douglas field service men. 



The mission: 

Defense of U.S. cities. Army Nike 
Hercules units are already on duty 
at many key points. ..have the im- 
portant assignment of guarding 
against enemy aircraft. 



The missile: 

Douglas-built Nike Hercules, 
product of a Douglas-Western 
Electric-Army Ordnance team, 
has successfully engaged super- 
sonic drone targets at altitudes 
well over 60,000 feet. Other 
drone targets have been de- 
stroyed up to 100,000 feet, and 
at ranges beyond 75 miles. 


Status Combat ready 

Range 75 miles plus 

Speed Supersonic 

Warhead. . Nuclear or conventional 
Service U. S. Army 


/ 

Depend on DOUGLAS 

- The Nation’s Partner in Defense 




In all probability your firm has no patrol work at 
13.500 feet. So you know the 12 E's performance will 
pay off even more for your utility in all sorts of im- 
portant jobs— line patrol, survey, seeding R-O-Ws. 
stringing lines, construction projects and many more. 


The HiUcr 12 E is the most powerful helicopter in its 
class: its 305 usable horsepower actually matches 
the power of all but the very largest bulldozer. Put 
this rugged, dependable helicopter in the sure hands 
of a certified Hiller Charter Operator and you have 
a truly economical service. 


Ha Invaals in the best aircraft available so you can 
have the convenience and economy of chartering by 
the flight or by the contract. Il's worth looking into. 
You'll know right away whether the 12 E will make 
substantial savings in your operation. Write today 
for free literature, 'New Workhorse for Utilities.' 
Commercial Division. 


This is Argentine Pass reaching 13,500 feet into 
the Colorado sky. Over the top runs a Public Service 
Company of Colorado 115.000 voit transmission line 
which requires regular inspections to determine the 
ravages of the elements. Since construction in 1910, 
it's been expensive and a long, hard task for patrol- 
men to inspect this section of tine on foot. Now, a 
Hitler 12 E utility helicopter, operated by Helicopters 
Inc., Denver, makes the inspection routine, just as it 
does some of the other patrols of Public Service 
Company's highest tines. ..saving time and money. 





ACTUATE... 


.like Fairchild did 


with its F-27 


l&H ACTUATOR 
CAPABILITIES 


AIRCRAFT 


Come to Jack & Heintz with your actuator problems. We 
will work with you, as we did with Fairchild, to research, 
design and produce actuators or actuator systems for air- 
craft, missiles and ground support. J & H offers extensive 
experience in systems for military aircraft . . . plus the 
advantages of one location for complete development and 
production of the design. Talk to us about electric, hy- 
draulic, electrohydraulic, electromechanical or pneumatic 
systems or components for linear or rotary actuation . . . 
in the applications listed. Or write: Jack & Heintz, Inc., 
17635 Broadway, Cleveland 1, Ohio. 



•Tack & Meiivxz. Ihc. 

SYSTEMS FOR AIRCRAFT. MISSILES AND GROUND SUPPORT 



to go . . . 


. . . with new 
Sundstrand jet starter 

Extensive proof testing has been 
completed with new Sundstrand 
three-way starters, using: 

1 Solid propellant cartridges 

2 Cross bleed 

3 Low pressure ground cart 

Weighing less than 55 pounds, the 
starter Is an extremely simple, com- 
pact unit. High reliability is as- 
sured by absence of complicated 
pneumatic valving and speed 
governing devices. Turbine speed 
is limited by inherent aerodynamic 
braking. Safe, consistent cartridge 
performance is maintained over 
extreme ambient conditions by a 
simple pressure limiting control. 
Pneumatic starts can be accom- 
plished with pressures from 40 to 


QHQII 


SUNDSTRAND AVIATION 


3 CORPORATION 


Developed as an answer to the 
alert concept, this starter is ap- 
plicable to most single- or multi- 
engine turbine-powered aircraft. 


ROCKFORD, ILLINOIS 



FOR REINFORCED PLASTICS, PICK THE PROVEN LEADER 


Deadly darting missiles and 
super-sonic fighters now prove in 
flight the advantages of Bruns- 
wick leadership in critical space- 
age components. Brunswick 
designs, tests and manufactures 
reinforced plastic and filament- 
wound super-sonic radomes to 
meet most environmental needs. 


Critical Brunswick components 
are now specified and/or used in 
missiles such as the McDonnell 
Quail, Lockheed Kingfisher and 
Polaris, and Boeing Bomarc; in 
aircraft such as the Convair 
F-106A and B-58, North Amer- 
ican F-108, McDonnell F3H, F4H 
and F-101, and Republic F-105. 


From filament-wound radomes 
by the unique StrickIand“B“Proc- 
ess to honeycomb-core, foam-in- 
place or anti-icing type radomes, 
Brunswick supplies the reliability 
of proven leadership. Write to 
Brunswick-Balke-Collender Co., 
Defense Products Division, 1700 
Messier St., Muskegon, Michigan. 


^BRUNSWICK 

MAKES YOUR IDEAS WORK 


13 




HOW THE 
CHIEF PILOT 
USES HIS BELL 


MEL/COf^E« COFRP. 

FORT WORTH. TEXAS 

SUBSIDIARY OF BELL AIRCRAFT CORPORATION 


lou-re the Chief Pilot. 

Let's say this is a construction 
Arm you work for. In your 
hangar right now are a Lodestar, 
a Twin Beech DI8, a 
Cessna 182 and 310. You need 
them all. for what they'll do. 

But alongside them you've got a 
helicopter — a Bell 47J, 

Why the Bell? Here’s a typical 
morning’s answer: 

At 10:15 the general 
superintendent calls; he’s got to 
get to Worksite Alice; no 
landing strip nearby, and a 
four-hour drive each way. But 
by 1 :45 you’re back. Then 
at 2:10 the president’s secretary 
calls you to pick up a customer 
at the airport and Ay him 
into town, twenty miles away. 
This done, you’ve just walked in 
when another phone voice asks 
you to pack litter gear, stop 
in town for the doctor and fly to 
Worksite Cloudloft to handle 
an injured man. And so it goes. 
Whether a contractor, 
manufacturer, oilman or what . . 
the Bell helicopter user logs 
close to a thousand hours a year! 
What he and his pilot 
accomplish with the go-anywhere 
Bell would raise any chiefs 
eyebrows . . just as the Bell's way 
with a dollar has opened so 
many bosses’ eyes. What we 
urge you to do now is merely 
give this versatile ship a irial. Try 
it via Charter, Lease/ Purchase 
or Outright Purchase. And bear 
in mind what a quick matter 
the Bell check-out is for you 
and your pilots. Why not 
write us today for operations and 
training information on the 
Bell in today's modern fleet. 
Address: Commercial Sales 
Manager, Bell Helicopter 
Corporation, Fort Worth. Texas. 
Prompt answer guaranteed. 



\TDVS-USAF 


From the present USAF production ATLAS 
CONVAIR has developed a 

Basic Research Vehicle 


a missile booster for peaceful scientific 
space exploration 


VICKERS INCORPORATED supplies hydraulic pumps 
which provide reliable power for the vital job of 

i gimballing all engines on the mighty Atlas. 

These pumps are part of a complete 
line of fluid power equipment with an 
industry-wide reputation for thorough 
engineering and precision manufacturing. 


VICKERS, as a result of its participation 
in missile and spacecraft programs, has 
developed cryogenic, hot gas and other 
types of auxiliary power systems. 
Also available: electrical generating 
systems, actuator systems, and 
miniaturized power packages 
with integral controls. 


your 


Vickers 


Application 
Engineer to discuss 
your airborne fluid 


power requirements 


Vickers Pump 
Being Installed on Atlas 


AERO HYDRAULICS DIVISION 

VICKERS INCORPORATED 

DETROIT Sa, MICHI6AN 


/ SPERRY RAND CORPORATION 





AERONCA PRODUCES ALUMINUM HONEYCOMB 
RADAR REFLECTORS FOR B-58 BOMB-NAV SYSTEM 


HONEYCOMB 

“EYES” 

FOR 

HUSTLERS 


on has created openings for additional senior engineers. Write to W. W. Gordinier, Personnel Manager. 


Operational expansk 



ROHR 

continues to pace industry in the field 
of metal structures. Current advanced 
programs are solving the problems 
of economical application of new and 

PROGRESSIVE 

METALS 


The ability of these materials to 
maintain structural integrity at great 
temperature ranges long ago 
earmarked them for important roles 
in high speed aircraft and space 
vehicle development. 

By their very nature, however, they 
are expensive and difficult to 
handle. Rohr’s concentration on 
putting these metals to work 
practically and economically is 
paying dividends to the aerospace 
industry. The swift new Lockheed 
JetStar, for example, will use 
Allegheny Ludlum’s A-286 in 
linkage and support structures of 
its thrust reversers. Techniques 
in welding and machining are 
being steadily improved on such 
advanced alloys as H-11, General 
Electric’s Rene’ 41, and the more 
dramatic metals. 




SUPPORT! 

Solar skills and capabilities cover 
full range of support equipment 



WHEElED VEHICLES: Solar's CSE capabilities include 
the design, development and manufacture of 
specialized powered and towed vehicles— includ- 
ing large trucks and semi-trailers— for missile 
transport, ground handling and other important 
support applications. 



Mum-PU«POSE SERVICING UNHS: Support equipment 
is a natural outgrowth of Solar's early experience 
in fabricating advanced metal structures for spe- 
cialized applications. Current units include dolly- 
and truck-mounted starting and servicing units 
for advanced military and commercial jets. 



ELECTRONIC EQUIPMENT: Electronic Systems Develop- 
ment Corp., a Solar subsidiary, has broad experi- 
ence in electronic systems for airborne, shipboard 
and ground installations — including missile 
checkout, data processing, communications, 
ground test and others. 



POWER PACKAGES : Solar emphasizes reliability in all 
of its support equipment. Among the more than 
2000 major units of support equipment produced 
by Solar are reliable, lightweight gas turbine- 
driven generators for important ground, oirbome 
and shipboard applications. 


Underlying Solar's support equipment capabil- 
ities is a weapon systems team of selected 
scientists and engineers with years of active 
experience in the GSE field. For detailed infor- 
mation write today to Dept. G-156, Solar Aircraft 
Company, San Diego 12, California. 


SOLAR 



ENGINEERS WANTED! Challenging projects, unlimited opportunities with Solar. 



East to West ... Facilities you can depend upon 


Keeping pace with dynamic developments in 
the use of cryogenic fluids, STANDARD STEEL 
CORPORATION has the specialized plants and 
equipment that cdn be entrusted with your most 
demanding work. Strategic locations across the 
country. 

Utese facilities are the finest in America; espe- 
cially designed for one purpose— the producing 
of superior cryogenic products. 


Making a variety of equipment for storing, trans- 
porting and distributing low temperature liquids, 
this pioneer organization can be of benefit to your 
program. 

With plants and facilities in Massachusetts, 
Illinois and California, STANDARD methods 
and management will satisfy your most exacting 
requirements. 

Contact our nearest plant; 


STANDARD STEEL CORPORATION 

CAMBRIDGE COMPANY Division 



1m Angeles 5S " 
California 
Leader Iron Works 
fDwision) 

Decalur SS. Illinois 
Cambridge Company 
(Dwision) 

S8 Industrial Park 
Lowell. Massachusetts 










fliPesearch Manufacturing Divisions 


Los .Ingsles 45. Cali/ornia • Phoenix, ^mono 

Systems, Packages and Componen/s for: aircraft, MISSILE. ELECTRONIC. NUCLEAR AND INDUSTRIAL APPLICATIONS 


Aviation Week 


I Space Tethttology 




,V: 






ENOINEflllNC , 










powered helicopter to the US. Navy in Jamiatv. Eleven more HU2Ks will 
(ollow at monthly intervals neat year. I1ic second prototype is shown on the 




WEATHERHEAD products in the landing 
gear assembly akme include: 


^ WEATHERHEAD 

’vKlnuSiauSKIS^^^ 


FLUID SYSTEM RELIABILITY 


Aft brake hose — main line, 
n cylinder hose, 
rward brake hose — main line, 
forward brake hose - inboard brake, 
m cylinder hose - head end. 

^ Forward brake hose - outboard brake. 
^Trlm cylinder hose — rod end. 
tUck cylinder hose - rod end. 


Called the most thoroughly pre-tested transport ever pro- 
duced by Douglas, the DC-8 was subjected to innumerable 
detail fatigue tests. They definitely established the reliabil- 
ity of the more than 270 different Weatherhead MS Fit- 
tings, ER Reducer Fittings and special components used. 

Severe demands are imposed by this sleek, modern air- 
liner. Its take-off weight with full load is almost 150 tons. 
It cruises at nearly 600 miles per hour. It can travel up to 
5,000 miles non-stop. 

Dependability is vital. Precision Weatherhead components 
more than meet the challenge— just as they do on virtually 
every type of aircraft, missile and support equipment. 

THE WEATHERHEAD COMPANY 
Products tor the Aviation and Missiie industry 

SPECIAL PRODUCTS DIVISION: Cleveland 8, Ohio 
WESTERN DIVISION: Glendale, California 
EASTERN AIRCRAFT PRODUCTS DIV.; Cleveland, O. 
c»naa«; St-Thomi*. Ontario • E«port Cable Addreaar WEATHCO, Cleveland 


EDITORIAL 


AAodernized Airlift 


(Sen. A. S. (Mike) jMonroney (D.-Ofcia), cJiainnan of the 
Senate Coniiiicrce Coinmittce’s aviation siibcomniittee ivho 
stressed throughout (he last session of Congress the need 
for a modernized airlift program, announced plans last tveck 
to introduce a bili af the next session authorizing govern- 
ment guarantees of private loans to airlines for the purchase 
of modern cargo aircraft. The reasons behind this move 
were outlined b\- Sen. .Monroua- at the annual banquet of 
(he Wings Ciiih in New York. iBccaiisc of its geireral inter- 
est, AviATion Week is reprinting below signi/icaiit portions 
of the speech.) 

America invites the danger of hydrogen warfare by 
its failure to provide an adequate airlift to implement 
its ground force mobilih'. . . . 

Escryxslicrc 1 ha\’c been in Europe during the past 
month I found leaders in political and business life there 
concerned «ith the state of America’s defense posture. 
This is not because they doubt the capacity of our 
nuclear weapons or our missiles. What thev fear is 
that we mav vielcl important local situations, such as 
Berlin, because our strength is too greatly concentrated 
in huge atomic and hydrogen weapons. 

We appear to be muscle-hound atomically for this 
tvpc of local pressure, causing fears among our allies 
that rather than launch an atomic World War 111 wc 
would \’ield vital but small areas to reach settlements. 

Because of our necessity to stand firm against another 
Munich, wc should implement our defenses with high 
mohilitv through a modern airlift capable of mosing 
several divisions anywhere in the world on a few hours’ 
notice. Such moscnicnt would require planes of suffi- 
cient size and range to land them in troubled areas with 
airborne equipment ready to fight. . . . 

We do not need to match division for division the 
ground strength of the So\iet forces, if we show them 
that we ha\'C a modern and mobile army ready to 
instantly reinforce the NATO forces where trouble is 
threatened. . . . 

Todav out airlift is almost non<xistcnt. We have one 
of the finest and safest airlines in the world, hut it is 
largely a passenger transport service, niic 400 planes 
of the Militar\' Air Tran.sport Scrxiec arc hopelesslv 
inadequate to furnish an cvct-rcady airlift of sufficient 
proportions to niose war materiel and men great dis- 
tances in a hurry. Only 36 can fly nonstop to I'iuropc. 
Should our island bases be bombed, we would be largely 
grounded. 

Of the 400-plus planes in the M.ATS fleet, all but 33, 
the C-133s, arc obsolete. Instead of airlift, wc have 28 
\'IP planes, including three prc-sidential jets, W'e have 
191 obsolete passenger aircraft and 218 C-124s. the old 
Globemasters. T’his ‘backbone’ of our cargo airlift was 
designed in 1947, first produced in 1948, and produc- 
tion was terminated in 1953. Parts and moton arc no 
longer manufactured and the upkeep and maintenance 
is trcincndoiislv cxpcnsisc. . . . 

W’t have seen the la.st of three great Army leaders, 
Gen. Maxwell Tavlor, resign because of the failure of 
the Defense Department to furnish adequate airlift for 


his troops. Before Gen. Taylor, there were Gen. Ridge- 
way and Gen. Gavin, as their mission for defense could 
not succeed without an adequate airlift, 

What I am proposing is that we add to our super- 
Sundav punch of the big bombs, a lightning-fast left 
of Civil Reserv'e Air Fleet, ready to fly anywhere in the 
world with trained crews on six hours’ notice. While 
three-fourths of such a fleet could be working on civilian 
lines at no expense to the government other than the 
slight risk on the guarantee, one-fourth could be in the 
hands of MAI’S to be under their sole control for the 
earliest possible reaction to any emergency. 

They could perfect their flight proficiency by actual 
exercise in troop movements and by flying outsized or 
explosive cargoes, or servicing routes not now served 
by regular airline routes. Today, 93% of military pas- 
senger traffic and 89% of all military cargo moves be- 
tween areas served by regularly scheduled commercial 
carriers. Little battle training is gained by such pro- 
cedures. 

While the strengthening and balancing of our military 
posture is of vital importance, the effect upon the vast 
aviation industry is of great interest also. I’odav most 
of our air cargo moves at a rate of about 23 cents per 
ton mile. This is because wc still carry freight in con- 
verted obsolete passenger aircraft, and costs of operation 
for freight are almost prohibitive except for cargo of 
highest values. 

These new planes of which 1 speak have a direct 
operational cost of from 4 cents to 4i cents per ton mile, 
which would make the commercial rate as low as 9 
cents or 10 cents per ton mile— perhaps even lower. 
Thus a new era of air cargo would be opened. Hundreds 
of types of freight could then move at costs no more 
than 10% higher than trnefc freight rates. 

This is the new frontier of aviation. Tliis is the bar- 
rier wc can break for our aviation progress as well as our 
military seeuritv. This will, in addition, relieve the 
threat that is upon the industry with the advent of the 
jet air age. 

For example, the backload of orders for multi-motored 
aircraft todav is 20% less than it was a year ago. In 
spite of scheduled airline traffic increasing by one-third 
since 1953, airline employment has increased by only 
one-sixtli. This is because of larger planes, faster and 
less frequent schedules. . . . 

'I1)C jets and their record traffic and record revenues 
in the first six months of 1939 produced a profit margin 
for the trunk airlines substantiallv below that produced 
by earlier aircraft in 1951, 1932, 1933, 1935 and 1956. 
Trunkline stocks ranked 43th out of 46 stock groups, 
with a gain of only 4.1% over their 1956-57 highs. 

American aviation boasts distinguished bankers, 
financiers, lawyers, public relations personnel and traffic 
experts. .Are there still within it ‘aviators’— men to whom 
aviation is an adventure in growth and a challenge to 
the future? With the same vision that they had in 
earlier clays, aviation can face the future with assurance 
that its greatest years lie ahead and not behind. 
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Propulsion piping system or Individual components . . . 

FLEXONICS ENGINEERING AND EXPERIENCE CAN SERVE YOU BEST 




Flexonics has pioneered, for over half a century, in precision-forming thin 
metals into flexible caniers for a variety of media . . . and still leads. This 
special talent of Flexonics engineers and designers is available to you in the 
development and manufiicture of LOX, fuel, hydraulic, pneumatic and turbo 
exhaust systems. 

For the most authoritative product and design recommendations covering 
ducting systems, flexible connectors, bellows, metal hose, and Flexon T 
(Teflon ) — contact your Flexonics Sales Engineer or write for Flexonics 
Aeronautical Engineering Manual. 
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WHO'S WHERE 


In the Front Office 

William B, Bergen, president of the Martin 
Co., elected a director of the Black &• 
Decker Manufacturing Co.. Towsoii, \ld. 

Ralph J. Halk, rice president. Granger 
Associates. Palo ,Mto, Calif. 

Alexander Black, sice president and gen- 

West Coast Vrcuhanf Trailer Co., Detroit. 

Paul D. .Arthur, vice president, Ss-stems 
Corporation of .America, Los .Angeles,' Calif. 

Dr. Frank J. AVniig. vice president-sys- 
tems, Emerson Research Laboratories of 
Emerson Radio &• Phonograph Corp., Silver 
Springs, N(d. 

Charles H. Webber, executive sicc presi- 
dent. Pacific Scientific Co.. Los .\ngclcs, 
Calif. 

John J. Burke, a vice president of th; 
Siegler Corp., Anaheim, Calif., to coordi- 
nate the missile and space age activities of 
all divisions of flic company. 

Julius P. Ziegler, sicc president and gen- 
eral manaect. AmccI Propulsion. Inc.. -Ashe- 
ville. N. C., an affiliate of Cclancsc Corpo- 

Leigh A. Taylor, vice Dresident-market- 
ing. Southnestem Industrial Electronics Co- 
Houston, Tex., a disision of Dresser Indus- 
tries. Inc. 

Louis Polk, assistant vice president and 
manager. Caging and Antomatinn SsTteins 
Divisions of the Sheffield Corp,. a suhsidiars* 
of Bendix .Aviation Corp., Davtnn, Ohio. 

Robert C. Green. Deputy Chief of tlic 
Technical .Assistant Division, Office of In- 
ternational Coordination, Federal .Aviation 
Agenev. AA’aslungtoii, D. C. Also: David 
S. Williamson. Deputv Assistant .Adminis- 
trator for Plans and Rcqiiircincnt.s. FA.A. 

Cot, Minis F. Cliopman. .Assistant for 
Foreign Developments. Dcpiih' Chief of 
Staff, Developnrciit, Headquarters. USAF. 
Washington. D. C- replacing Brig. Gen. 
Don Z. Zimmerman, retired. 

Patrick Dtmcan McTa^art-Cowan, Di- 
rector of the Meteorological Branch, De- 
partment of Transport- Canada. 

Honors and Election.s 

Collier Trophy .Ass-ard for 15s, S will be 
presented by the National Aeronautic .Assn, 
to the US.AF and industry team responsible 
for the F-IO-I Lockheed interceptor. Tlic 
recipients arc: Clarence L- lohnson. Loefc- 
liccd Aircraft Corp.. for design of the air- 
frame; Neil Burgess arid Gerhard Neumann. 
Genera! Electric Co., for dcsclopment of 
the IT9 turbojet engine: Lt. Col Howard C. 
Johnson, US.AF. for establishing a world 
Iniid-olanc altitude record of 01,24^ ft., 
and Maj. AA'altcr M'. Iruin. USAF. for 
establishing a world straigbtawai- speed rec- 
ord of 1,404.09 niph. 

Brig. Gen. Benjamin S. Kelsey (US.AF. 
ret.) has Ix'cii appointed A’isitiiig Jerome 
Clarke Hiiiisakcr Professor of .Acrtmanhcal 
Engineering at the Massatimsetts Institute 
of Technology for 1959-1960, and will de- 
liver the aiiniial Minla Martin Lecture oit 
aviation nest March. 

fCoiiliiiued on page 129) 


INDUSTRY OBSERVER 

► Mimitcniiiu solicl-prcipcliaiit missile sx’stcm inav be the first to incoqaorate 
itcstly dcsclopcd scif-aeiapliiig control systenr principles to modify its re-entry 
trajectory. New self-adapting princijrles also arc being applied to comimini- 
cation systcni.s by General Electric, which is designing a rcceiser that 
automatically adjusts its Irandwidth and other clianicteristics as propa- 
gation conditions change in order to optimize pcrfotnumcc. 

^ First firing of Samos-type advanced reconnaissance svstem vehicle in Aii 
Force’s WS-117I, program is scheduled to be made in IDecembet from Cape 
Canaveral. Fla., a montli earlier than originally projected (AAA' May 2S, 
p. 26). Vehicle will be Composed of a Convair Atlas as the booster plus a 
Bell Hustler liquid-propcilant engine fitted with enlarged propellant tanks. 

► Present projections anticipate more than 20 additional launchings of 
Discoverer polar-orbit satellites from Vandenberg AFB. Calif., by the 
Adv.nnced Research Projects Agency. Frequency is expected to eventually 
reach two firing per month in the program that thus far has dragged 
eonsider.ibly behind its original timetable. 

► Navy Bureau of AVeapons has a leqiiirement ready for a new carrier-based 
50,000-lb.-gross aircraft to carry its long-range Eagle air-to-air missile but is 
withholding its distribution to industry. ]>tobablv because of the problem 
of money required to fund the project and the time requicements needed 
to develop a new airctaft that can match the Eagle’s timetable. Considcia- 
tion also is being given to (jossible conxersion of the 70, 000-lb, Douglas 
AAD as a substitute aircraft. 

► .Acrojet-Ccncral is scheduled to deliver a total of 15 AJlO-113 liquid- 
propellant engines for second-stage use in a series of 12 Thor Delta space- 
probe vehicles Douglas Aircraft Co. is building for the National Aero- 
nautics and Space Administration, indicating that at least three of the 
engines will be held on a standby basis. Douglas received the first Aerojet 
engine in August, and the second is now rcidv for dclUcrv, although the 
first Delta is not scheduled for firing before early next year. Aerojet contract 
is for approximately S8 million. 

► Latest report on Army’s Mauler air defense missile is that Army now 
believes it has sufficient funds to award a contract for the second phase of 
development, probably by early 1960. As recently as two weeks ago, it 
appeared there would not be sufficient Fiscal 1960 funds to award a con- 
tract for the on-again, off-again program. 

► AA'atch for probable British purchase of 20 Doinicr 27 STOL aircraft 
from Dornier AA'erkc Gnibll, Munich. Aitcr.ift was icccntlv demonstrated 
in England to the military, and the company is no«’ negotiating teems of 
an order uitli the British. Some obsersers regard the order as a hopeful 
British attempt to ensure future German purchases of flic former's hca\u' 
transport aircraft. 

► Fifth Douglas Thor IRBM squadron oiigiiiallv scheduled to be held on 
reserve status at Norton AFB, Calif. (AAA' Oct. 12, p. 22) is being canceled 
by the Air Force. Approximately 909f of the ground support equipment 
for the squadron already has been procured. Four Thor squadrons have 
been allocated to Britain’s Project Emily. 

► Natal Research l.aboratorv is studying the use of infrared for undersea 
detection. Ilonr-okl wakes of undersea vehicles have been detected but 
little success has been acli'cved against submarines at rest and operating on 

►General Precision Laboratory expects to deliver the first elements of its 
semiautomatic traffic control data processing svstem to Federal Axiafioii 
Agency within the next few weeks, but full system delivery i.s not expected 
until early next year. System will be installed at FAA’s National Aviation 
Facilities Experimental Center in Atlantic City for trial. Program has 
fallen about a year behind its original 12-month dcliierv timetable whicli 
was recognized at the time as being a tight scliedule. 
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HOW THE aQCLQcBOGaas tcajffii helped... 

Build a Gyro for Straight Shooting ! 


Accuracy tliut could hit a fly from a scrcaiiiinp 
roller coaster ... so ru""ctl that it can be used to 
drive nails without impairing its operation. 
That's the “impossible'' fire control gyro built by 
Minneapolis Honeywell, .Aeronautical Division. 
Known as the HIG-5 (Hermetic IntegratingGyro), 
lightweight and small enough to hold in the palm 
of your hand, it supplies the “sense of balance” 
necessary at supersonic speeds. 

Operating in a viscous fluid under wide limits 
of temperature and pressure, seals can be no less 
than perfect. What material was nsed? “O” rings 
of Union Carbide Silicone Rubber. 

Fabricated by Moxness Products Company, 
Racine, Wisconsin, these “0” rings were tested 
from —65 to +200 deg. F., at simulated pres- 
sures from ground level to operational altitudes. 
The lerm -'Union Corbide” is a Irode.nurk oI UCC. 

In Cmnia: Bokolilo Company. Division o< Union Corbidn 


Under such rigid tests. Union Carbide Silicone 
Rubber showed outstanding sealing qualities and 
resistance to compression set. 

This is another example of how the Union 
Carbide Silicones Man has helped solve an “im- 
possible” problem. A booklet— “Look to Union 
Carbide for Silicones'*— describes silicone rubber 
and many other silicone products. Write Dept. J A 
9702 today. Silicones Division. Union Cat-hide 
Corporation, 30 East 42nd Street, N. Y. 17, N. Y. 



Washington Roundup 


Best- Wishes 

Here’s what Dr. Wcrnlicr \on Braun, director of the 
nc\Liupinent Operations Division at Anny Ballistic Mis- 
sile Agency, had to say about the marriage of bis missile 
twin with Xiitioiial Aeronautics and Space Administra- 
tion (see p. 28) one day before the wedding was an- 
nounced; 

“For most of the ciuintrs- October is the month of 
the ^V()^ld Scries, college football, new automobiles and 
Halloween. Down in llinits\ille, Ala., we hare a unique 
local custom which is traditionalh observed .after the 
cotton and corn have been liarscstccl. 

"It is a kind of wedding rite, though in rea-nt years 
we have had to face up to the question of which wedding 
is riglit. 

"\\'hcn fall anives, we journey down to the court- 
house to pay our faxes, buv our license plates and hunt- 
ing permits, and then wait. Wait, that is, for someone 
to decide whether we continue in our present marital 
rclationsliip witli the U. S. Army or embrace a new 
bridegroom, 

“We have not sued for ditorcc. In fact, we have 
become quite fond of our present spouse who has car- 
ried us through famine and problems for 14 long years. 
As it is with any reasonably successful marriage, we have 
become accustomed to each other. While sometimes, 
when the going is rough or the paperwork overwhelming, 
it may not be passionate lo\c. there is at least a mutual 
bond of respect and affection linking us. 

"I believe it was Emerson who stated the problem in 
these terms, Ts not marriage an open question, when it 
is alleged, from the beginning of titc world, that such as 
are in the iiistitution wish to get out and such as ate out 

“It is nice to be courted, of course. It is reassuring to 
know that benign godparents arc looking out after out 
interests. W'e hope, rather wistfuilv, that we won't be 
left waiting at the ultar. 

"Our mayor in lluntssillc. Spec Searcy, dusts off a 
familiar motto each fall, possiblv as a kind of reminder. 
It’s the one about the fellow who made a mouse trap at 
Iris home in the deep woods, where he tried to escape 
fame and the fax collector, only to have the world beat 
a path to his door. 

“\V'e hasen’t asked anyone to beat a path. M’e have 
arranged nonstop air sers-icc between M'ashington and 
MuntS' illc to make it easier to locate us! Meanwliilc, we 
do a little dove hunting, wc build a few rockets, we listen 
to the radio dispatches from Moscow, and we wait." 

Soviet Nuclear Plane Progress 

Rep. Melvin Price (D.-Ill.), chairman of the research 
and development subcommittee of the Joint Congres- 
sional Committee on Atomic Energv, last week reported 
tile results of an inteniew «ith V, S. Ycmclvanov, the 
Soviet atomic expert who accompanied Premier Nikita 
Khrushchev on his recent U. S. tour. 

Price said: 

"Relative to the application of nuclear power for air- 
craft propulsion, Yemelyanov stated that the USSR is 
working on such a project 'because it is considered a 
worthwhile development.’ He stated that when the 
USSR obtains technical knowledge from its work the 
results will be published. 

“Yemelvanov expressed confidence in the success of the 


USSR’s work in the development of nuclear aircraft. He 
said ‘\V'e will have success because we don’t trv anvthing 
that isn’t a success!' ’’ 

Saviet 'Munitians Labby' Charge 

A .segment of the Soviet press is using eoinnicnts made 
by President Eisenhower and in Congress during the past 
session to substantiate its charges that a “munitions 
lobby" influences U. S. defense spending and wants to 
keen the U. S, in the arms business. Recent statements 
in the Soviet press include: 

• "M’hat is the explanation for this high dentand for 
former high-ranking officers? In the words of a member 
of the U. S- House of Representatives, the companies 
which hire retired generals and admirals do so with the 
avowed intention of using their influence in militarv 
circles-’’ 'Ihc reference is apparently to statements made 
by Rep. Alfred Santangelo (D.-N. Y-). 

• “According to (Rep, Carl) Vinson, chairman of the 
House Armed Scniccs Committee, 94% of all militarv 
orders are not distributed on the basis of open competi- 
tive bids but tlirough secret agreed prices. Thus the 
interest of industrial concerns in influential retired mili- 
tary men is understandable.” 

• . the U. S. President . . . com|>Iained about the lob- 
bying by armament industrialists to increase annament 
expenditures. Cannon (Rep. Clarence), chairman of the 
House Appropriations Committee, openly stated . . . 
'\\'e would not be spending nearly as much niunev if it 
were not for supplv officers and armament industrialists. 
If vve were to proclaim peace, thev would go baiiknipt.’ " 

Khrushchev's Helicapters 

llircc Sikorsky S-58 liclicoptcts for Chairman "Nikita 
KItrusliehcv— with all the trimmings to make them iden- 
tical with the helicopter used bv President Eisenhower 
(AM' Oct. 19. p. 25)— will cost over SI million. Cost of 
the standard commercial version is S267.000 each. United 
Aircraft Export Corp. was scheduled to submit its de- 
tailed proposal-including exact price, term.s of pay. de- 
livery dates, specifications for crating, spares, etc.— to the 
Soviet Embassy late last week. 

Latin Unity 

The movement toward unification of Latin American 
air operations took a step forward at the recent meeting 
in Montevideo of legal representatives of Argentina. 
Brazil, Venezuela and Uruguay. 

Agreements reached by rqirescntarives of the four 
countries included; 

• A comparative study of aviation laws in the various 
Latin American countries should be undertaken with an 
eye toward making tlicm uniform. 

• A study should be made to determine wavs and means 
of modifving present laws to promote the Row of traffic 
from country to country and tfic development of aviation 
in the region. 

Thc representatives also recommended to the govern- 
ments of Latin America that they enter “regional pacts” 
for "the defense of their common interests." Preliminarv 
steps already have been taken toward the possible integra- 
tion of operations nr merger of some Litin American 
airlines (AW Sept. 21, p. 25). 

—Washington staff 
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Space Technology 


NASA Gains Army Missile Team, Saturn 


ABMA research group, booster project transferred 
from military; Gen. Medaris, Johnson to retire. 

Bv Evert Clark 

^^’ashi^glon— Future of Ariii\' Ballistic Missile Agency’s research and 
development team, wliicli lias been in doubt for more than a year, was 
settled last week when President Eisenhower ordered both the team and 
the 1-5-million-lb. thrust Saturn space boo.ster transferred from Defense 
Department to the National Aeronautics and Sjwcc Administration. The 
team also will have at least nominal technical direction over the nation's 
other super-booster. X.\S.'Vs 1.5-million lb. Nova single-chamber engine. 

The President's order followed the resignation of Roy W. Johnson as 
director of Defense's Advanced Research Pro]ccts .\gcurv (see p. 30). the 
retirement of Maj. Gen. John B. Medaris as commander of the Army 
Ordnance Missile Command and strong criticism by Dr. Wernher von Braun 
on the pace at which the nation's space programs have been moving. 

also was transferred to the -\ir I'otcc 
both the booster and the development 
te-.im might be in jeopirdv Oct- 

5. p. 26), 

Settlement of the future of both the 
team and the booster Ivnd been cx|jectcd 
ill the near future. But growing aiti- 
cisni of the U.S. position in space 
vcr.sus that of Soviet Russia, climaxed 
bv the Johnson. Medaris and von Brami 
events, appircntly accelenitcd tlie mak- 
ing of the decision. 

.\nnounccnicnt of the President’s 
order followed a meeting at the W'liitc 
House attended bv Defense Secretary 


Von Braun and a group of Gcmuiii- 
born scientists who developed tlic \'-2 
rocket have been tlic Ijackbonc of 
Armv’s missile work for the pist 14 


Diminished Role 

Tlie MTiitc House said the transfer 
csseiitiallv takes the Armv out of the 
space field. Armv’s role was considet- 
ablv diminished rccentlv when Defense 
announced that ,\ir I 'orcc would liaiidic 
the laiincliing of the .\niiy-dcvcloped 
Saturn and all other space boosters 
(AW Sept. 2S. p. 27). .^^mv fc-ared that 
if development respmidhilitv for Saturn 



Neil McElrov and bis deputv, 'Iboiiuis 
S. Gates; Defense Director of Researcli 
and Engineering Herbert York; T. 
Keith Glcnmin, NASA administrator, 
and his deputy. Dr. Hugh L. Drvdcn; 
Gen. Nathan 1''. 'I’vviniiig, cliairman of 
the Joint Chiefs of Staff; Dr. George 
Kistiakowsky. presidenti;il science ad- 
viser; F.lnicr Staats, acting director of 
the Biitc-aii of the Budget; Maj- Gen. 
M'iltoii 13. Persons and Brig. Gen. .Vi- 
drew J. Coodpastcr, presidential assist- 
ants, and Press Secretan- Jaines Hag- 
erty. 

President, Brucker Meet 

.•\rinv Secretary Wilber M. Brucker 
arrived at the White House before the 
conference ended but met separately 
vvitli the President later. Ibc White 
House said the meeting had been 
planiicel long licforc the Jnlinson and 
Medaris msignations and tlic von Braim 
criticism liecanic public knowledge, but 
there' were strong indications that the 
Pte.videiit (irigiiiailv had not planned to 
consider tlie .ABMA and Saturn prob- 
lems until a National Aeronautics and 
Space Council meeting late this week. 

The iiumiing before the meeting, von 
Braun had made pcrba|JS the strongest 
criticism of U.S. space progress made 
by anyone directly connected with the 
program since the first flunv of c-xcitc- 
ment that followed the launching of 
Smitiiik I. Speaking in Washington 
from a text that had had even stronger 
passages deleted bv tbc .\rniv. uiii 
Rraini s.iid flint "instc-ad of wasting time 
;ind energv ill ponderous reappraisals 

in to get the show on tlic rn;id and get 

His Saturn project has jn.st under- 
gone a reajipr.iisal in which cancella- 
timi was considered in an attempt to 
save funds in the Fiscal 1961 Inidgct. 
rransfer of tbc ABMA team was under 
rca|>praisal at the time he spoke, and 
he criticized the "waiting” necessitated 
by this (sec p. 27). 

■'How soon Saturn becomes available 
to bring us closer to a position of paritv 
with tlic competition depends to a very 
great extent u|)on the resources com- 
mitte'd to the program.” von Braun 
said. ‘‘It is moving ahead. It could 

Both von Braun and Gen. Medaris 
Slid tlic latter’s resignation two and a 
half vears alic-ad of his compulsorv re- 
tirement age was not a protest rcsigna- 

But both men made it clear from 
their remarks that Medaris was no more 
pleased with the pace of tlic space 
effort than von Braun was. 

Prior to the President’s decision, voi 
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Braun denied reports that he also would 
resign. He said lie would stay on as 
long as the team he licaded was given 
challenging space projects. Both men 
aiticizL'd the lack of decision in \3'ash- 
ingtoii but declined to lay the blame 
on anv individual. 

The night before the President's 
iiieetiiig, von Braun spoke again in 
Louisville. Kv. His remarks tlii.s time 
were still critical, and even more critical 
plirascs and paragraphs had been de- 
leted from his text at the .•\rniy s re- 
quest. lie told the Louisv ille audience; 

"Every once in a wliilc, of course, 
the Russians touch off another space 
rocket,” von Braun said. "Each time 
a Sputnik or a Lunik is announced, 
there is a short-lived flurry but the 
despairing fact is that the flurry lie- 
comes smaller and shorter. 

'Quixotic World' 

"One is forced to conclude that the 
public at large doesn't care or that the 
public thinks, like Don Quixote, that 
this is the best of all possible worlds 
and that we're coming out all riglit in 
the end . . - 

"I sometimes hear talk tliat maybe 
the Russians have Isigger rockets but 
ours arc smarter. I tliink tliis is danger- 
ous twaddle. It would offer little com- 
fort to the fellow living in the target 
area of an ICBM. It is not at all re- 
assuring to the fellow living clsewlicrc 
in the world who is faced w-itli tlie life 
and death question of vvhicli .side is 
right.” 

Similar criticism, voiced in milder 
terms, has been made rccentlv bv offi- 
cials of botli Defense and NAS.A. Pri- 
vatclv , a number of officials in the space 
program have spoken as strongly as von 
I3raun did publiclv. 

After the transfer of his design team 
was announced, however, von Br.mn de- 
clared that "the major concern of my 
colle-.igiies and myself is that we be 
|)cnnitted to emitimie to devote our- 
selves to this coiintrv’s s|5ace efforts." 
He added that "the President has de- 
cided that it was in the best interests 
of tbc country that our work be done 
within the framework of N.\S.A in a 
|)rogrcssivc spia- program which will 



Lunar Probe Cloud 

laindon-Sccoiid Soviet lunar probe 
apparently produced a cloud of dust and 
gas 300 to 560 ini. h^h when it struck 
the moon last Sept. 13. Moscow radio 
broadcasts received here quoted Dr- Ky- 
ril Staiiyiikovich and another scientist as 
saying some observers saw tlie cloud and 
others observed the shadow. Velocity 
at impact should have been 1.5 mi. per 
second, tlicy said. If the probe hit a 
dust bowl, the crater should have been 
about HO yd. wide. If it hit a rock mass, 
the crater might be no larger than 16 
yd. in diameter, the Soviets said. 


make this nation second to none.” 

Medaris, who leaves office nc.xt Jan. 
31, said he was "pleased and relieved" 
bv the transfer decision. 

Major considerations in the transfer 
of Saturn to the civilian space agency 
apparciitlv were the election year budget 
and the nation's foreign poliev. Think- 
ing on Saturn has included from time 
to time possible militarv missions, but 
tire tight budgets expected for next 
year have tended to convince Pentagon 
officials that presently-planned military 
missile boosters will be adequate for 
the near future and that this high-cost 
project would tare better if it were 
competing for civilian funds. 

There also has been growing feeling 
within the .Administration that for the 
sake of public appearances, if for no 
other rc-ason, hardware that will Ire used 
for what essentially is psychological war- 
fare should bear the civilian label wher- 
ever possible. 

Transfer of the Army missile team 
will he presented to the next session of 
Congress as a reorganization plan and 
will take effect 60 davs later unless 
cither bodv raises strong objections. 
.Although Congress can be c'xpectcd to 
air the matter thoroughly , .Army appar- 
entiv lias given sonic assurance that it 
will not attempt to block the transfer. 
X.ASA asked for .ABM.A a year ago but 
Iqst niit because of .Army and congres- 

Effeeb of Transfer 

’llic transfer is cx|)cetcd to affect 
most of the 4.200 civilians and the 
handful of .Army personnel in .ABM.A's 
Deiehipincnt Operation, Division 
which von Braun lieads. It includes 10 
research and deielopmcnt lalioratories. 
one of sshich is the Missile Firing Lab- 
oratory which conducts .ABM.A launch- 
ings from tbc Ait Force Missile 'I'cst 

Some 2,000 personnel in tbc indus- 
trial, field support and training di' isioiis 
of .ABM.A arc not directly affected by 
tlie transfer but. since their function is 
chieflv one of .support for the dcs elop- 
ment division, ' some rearrangement 


must be made. ABMA’s pliysical plant 
is valued at about S75 million. 

Because Army missile ssork has been 
dwindling since the 'llior Jupiter de- 
cision many montlis ago and because 
ABM.A's fabrication laboratory always 
has had a loss' solume of production, 
oserhead of supporting tlie number of 
personnel tlicre lias been high. Tliis 
ssas a major consideration in cinceling 
Jupiter boosters out of the Mercury 
program and svill be one of the first 
probltiiis NASA must tackle. ABMA's 
Fiscal 1960 budget is 5445,885,000 as 
opposed to N.ASA's 5500,200,000. 

Precise relationship of the Army 
group to the Nos-a booster project svas 
not clear last week. 'Iliis 1.5-million lb. 
booster is being dcseloped by Rocket- 
dvne Division of North .American Avia- 
tion, Inc., with NAS.A funds. 

President Eisenliosvcr said that as 
part of his action, “dcsclopnicnt of 
'super booster’ special \ehicles will be 
consolidated in NASA under the imme- 
diate direction of this (.Anny) team. I 
have directed that this program be lig- 
iirouslv pressed forward.” NASA spokes- 
men said immediately after tlic an- 
nouncement that the statement appar- 
cntlv was intended to include Nova. 

.ABM.A currently is phasing out its 
work on the Jupiter intemiediatc range 
missile for Air F'orcc. is working on the 
500-750 mi. range Amiv Pershing mis- 
sile and is doing some work for ARPA 
and NASA aside from Saturn. 

NAS.A .Administrator Glennan said a 
team of specialists will work out details 
of the transfer. lie said N.AS.A is "most 
fortunate” to olitain the .Army scientists 
and engineers, who base "earned a 
world-wide reputation for excellence in 
tlicir field and have become a national 

President Eisenhower said the team 
"has demonstrated its intense dedifti- 
tioii ill this field and has shown its high 
techiiiCiil jiroficiency through splendid 
acconiplishmcnts under Army agencies. 
Tlic contemplated transfer proiidcs 
new opportunitv for them to contribute 
their special c.ip-.ibilities directly to rlic 
expanding civilian space program.” 


Italian Space EfTort 

Milan— Possibility’ of closer collahora- 
tiim between Italian and U. S. scien- 
tists in space Tcs-.sirch fields was re- 
cently discussed here by Dr. Hugh L. 
Drvden, deputv adniinistratoi nf the 
National Aeionnnh'cs and Space .Admin- 
istration. and nieinbeis of the newly 
formed Commission for Space Research 
of the Italian National Research Cunn- 
cll. I'hc scscn-niau commission, charged 
with accelerating Italy's work in space 
research, is headed by Luigi Broglio. 
University of Rome professor of aircraft 
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Johnson Retires, Ontlines ARPA Futnre 


By Ciaig Ij:wis 

^^'ashillgton— Rnv Jnlinson will 

leave his job as head of the Advanced 
Research Projects Agency before tlie 
end of the rear but expects ARPA to 
contjnuc to exist in tlie pattern cstah- 
lislied under his direction. 

Leaving .\RP.\ after 21 aitical and 
controversial months in charge of the 
niilitarv space effort and advanced re- 
search. Johnson told .^vl.\•lto^• \Vt;rK 
that his departure conforni.s with plans 
he laid down sshen he took the job. 
lie said he originallv had expected 
to leave ssithin IS months but that, 
when the deadline arrised in Juh-. he 
discussed the matter ssith Defense Sec- 
retarv Neil McFlrov and agreed to re- 
main through the transitional period 
u'hcn the groundwork was being laid 
to shift space programs back to the 
inilifarv sendees. 

Johnson, who will lease .^RP-\ within 
the next few ssceks, sas-s he plans to 
des'Otc his time to the studs’ of fine arts 
and the dcselonmcnt of the artistic 
liobhv he has followed for 20 vears. Tic 
savs he has no plans to return to Indus- 
trv. although he doesn’t bar such a 
prospect if something particularlv "in- 
triguing" should he offered. 

Johnson said that tlie choice of a 
successor is the nnh’ thing keeping him 
in the Pentagon. lie hopes to base the 
issue .settled hv Thanksgis’ing. and he 
expects to be gone hv Christmas. 
Search for a successor is largch- being 
conducted outside the Department of 
Defense, he said. 

ARPA Future 

Johnson said the Defense Depart- 
ment is looking for someone nith the 
"experience and broad gage” to lead 
\RP.\ to “new heights and new 
growth." He said McF.lrnv dcfinitciv 
svants to maintain the posture and 
status of the .agency and that the ness- 
director will base the same access to 
the SccretaiT of Defense that he has 
liad. 

Xcss’ director ss ill take over an agcncs’ 
tliat is in a period of transition from 
managing tlie niilitarv space program 
to the simpler, less controiersial task 
of conducting adsanced research pro- 
grams. This research function has al- 
svas’s been cited as tlie basic purpose of 
.^RP.A. but the heavily budgeted space 
programs ha\c obscirrcd it in the pist. 

Johnson points out that this transi- 
tion prnbablv will require a full three 
vears to complete and that ARP.-S 
probablv will still have ahniif half its 
space programs a vear from now. .Al- 
though four space programs were a.s- 
signed to the services last month 


Sept. 28, p. 27). none of them has 
been actuallv transferred. ARP.A is pre- 
paring the total military space budget 
for Fiscal 19fil and will defend the 
budget before Congress. 

-ARP.A was established in the con- 
fused aftermath of the first Russian 
satellite launchings two vears ago. It 
was to be a single manager for research 
on "upstream” militarv systems which 
were to be turned over to the services 
when thev reached an appropriate stage 
of development. But .ARP.A also was 
given responsibilitv for the nation's 
space |)rogninis until a permanent man- 
agement pattern was established, and 
the agenev became known as the inili- 
tarv space agenev. The name stuck, 
despite protests at various times that it 
was an advanced research gniii|) only 
temporarily in the space busiuc.ss. 

Jolinsnn left General Flcctric Co.. 
where he had worked in advertising and 
directed appliance and electronics ac- 
tivities. in Febmatv. I95S. to become 
.ARP.A's director. 'Ihc agenev was con- 
ceived as a small inanageincnt group 
which would use the technical services 
of a relativclv small group from the 
Institute of Defense Analvsis. 

Johnson calls ARPA a unique man- 
agement concept in government. Under 
this concept, the agenev’ maintains a 
minimum in-housc capabilitv and has 
resisted opportunities to acquire facili- 
ties, laboratories or personnel from 
other groups. lie describes the agenev 
as a "free-wheeling, com|)etent techni- 
cal nianagemeiit group" which is main- 
tained on a rotational basis. 

This rotational scheme is a b^isic facet 
of the relationship with ID.A. Indnsttv 
lends its personnel to ID.A for work 
under .ARP.A for periods of one or two 
vears. Since it is a private organisation, 
IDA can pav higher Hilaries than .ARP.A, 
and industry personnel suffer no finan- 
cial loss during their ID.A-ARP.’A tout. 

Johnson points out that no conflict 
of interest arises because ID.A men stav’ 
out of business which concerns their 
own companies. He said this is a "w-av 
of life” tlvat is working verv’ well, and 
he feels .ARP.A is "over the bnm]3" w’itli 
this management doctrine. .ARP.A has 
not reached its original goal of 100 
technical men, and Johnson SUV’S he 
hopes it never docs— he favors a "kau 

To Johnson, the prime advantage of 
the rotational approach is that .ARP.A 
can change its skills with shifting needs. 
.As personnel ate rotated, unncccssarv 
skills can he thinned out and new’ skills 
acquired to meet new’ requirements. 
.ARP.A is currcntlv building up in the 
electronics and cliemistry’ areas as thev’ 
become more important in the budgeted 


programs. .As the role in space tech- 
nologv’ declines over the next three 
ye-ars, space specialists w’ill be replaced 
w’ith new skills. 

Without ,in in-housc capabilitv for 
actual research and lacking a large 
permanent stafi, ARP.A docs not have 
to build layers of new’ skills over old 
ones in order to meet new’ situations. 

Johnsim told .Avi.vtion U'kbk this 
concept can be applied elsewhere in 
government and that he firmlv believes 
government sliould contract for as much 
work as possible. He points out that 
in-housc cipability frcqucntlv’ inhibits 
freedom of ideas and the abilitv’ to move 
quickly. lie also observ’cd that a depart- 
ment with a large permanent staff is 
slow’ to abandon old concepts, that it is 
difficidt to fire people and that new lav- 
ers of people arc inevitably added to 
meet new situafions. 

Same Approach 

llie same apjjroach applies to in- 
dustry’, in Johnson’s view. A companv 
iiomially’ changes advertising agencies 
quickiv and easilv’ w’licnever its needs 
shift, .and Johnson says this concept of 
outside contraetiiig e-.m work just as 
well in other areas— such as design and 
fundamental rese-arcli. lie also believes 
industry should do more contracting 
W’ith foreign laboratories and universi- 
ties, as ARP.A docs. 

J<7iimon say s ARPA went to work on 
the sp:K'e program with the manage- 
ment approach. The general pattern 
was to use the services as contractors 
and agents, and several space svstems 
were i>!anned or developed under this 
sv.stcm. Fxplorcr I\' was the first proj- 
ect to he coinplctcd successfullv. and 
a miniber of programs were launched 
which later were passed to the National 
.Aeronautics and Space .Administration, 
including the A'eg.i and Centaur boost- 
ers and the Pioneer moon probes. 

Johnson concedes that .ARPA person- 
nel on the working level might not hav e 
been too happv’ about turning projects 
thev had started over to N.AS.A, but he 
said he and N.ASA .Administrator 1'. 
Keith Cltnnan had been able to resolv e 
all difficidtics and that there is continu- 
ous TOinmunicition and no trouble on 
the poliev levcl- 

Relations have not been so rosy vvitli 
the military’ services. Tlie services liotly 
resented having their s|)ace programs 
and prospects pre-empted by .ARP.A just 
as space work had become respectable. 
Six months ago. Air Rcseateh and De- 
velopment Command-Chief Lt. Gen. 
Bernard A. Schriever said ARP.A should 
be abolished, and the wine recommen- 
dation has been made since by Dr. 
Clifford C. Furnas, former .Assistant 
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1-2 Million lb. Thrust’ Rocket Mockup Built 

.Aernjct-Gcncnil Cotp. iiiockii|i at Sacramento, Calif., shows the siae of a concept for a 


Defense Sccretarv for Research and De- 
velopment. 

A vivid demonstration of this con- 
flict occurred iu June, 1958, when Lt. 
Gen. Samuel F. .Anderson revealed the 
schedule for the Pioneer moon shots. 
Johnson made it plain tliat amiminc- 
iiig moon shot schedules was .ARP.A’s 
business, and Gen. .Anderson wound up 
with a reprimand from US.Al'' Secietary’ 
James II. Dougla.s. 

Johnson said service resentment of 
.ARP.A was iinderst.’indahle. if not hcl])- 
ful. hut he believes the services now 
re-alizc that .ARP.A played a significant 
role in establishing a military space pro- 
gram at a time when tlic White House 
and congressional enthusiasm was di- 
rected at peaceful approaches to space 
exploration. 

He said .ARP.A succx.'ssfully explained 
to Congress that space is an environ- 
ment the niilitarv’ forces must use, and 
he feels that ARPA pulled together a 


militarv space program at a time when 
it could licit be done any other way. 

.Along with this positive function of 
establishing and selling a military pro- 
gram, Jolin.soii said ARP.A also per- 
formed the valuable negative function 
of keeping tlie nation from iiivc.stiiig 
large sums iu ’’crackpot ideas. ” 

AA'hen it vvas formed. ARP.A offered 
the hopeful prospect of dampening the 
rivalries among the scnices for doiiii- 
naiit space roles. Johnson doesn’t think 
the agenev’ has accoiiipli.shed much 
along thc.se lines thus far, and he blames 
this on the fact that .ARP.A vva.s fagged 
from the heginniug as the space agenev. 
He feels, however, that .ARP.A coutd 
have a iong-temi impact in dampening 
these rivalries. 

Congressional action in the months 
following estahlishiiicnt of .ARPA pro- 
duced two results to complicate the 
agenev ’s originallv simple role as master 
of U. S- space |irograms. One vvas the 


cstablishincnt of NAS.A, which cvcntii- 
allv took the moon probes and other 
prcigrams from .ARrA, leaving the 
Pentagon agenev with solely’ military’ 
space programs. ITie other was reor- 
ganization of tlie Defense Deparbiient. 

’Iliis reorganization established a De- 
fense Director of Research and Enei- 
iiceriiig. .After a six month search, NIc- 
Fltov decided to give the job to Dr. 
Herbert York, who moved over from the 
[lost of .ARP.A chief scientist to become 
staff adviser and overseer of defense 
research and development programs. 
York must work through McKIroy's of- 
fice, hut lie has wide authority to co- 
ordinate and review’ all military re- 
search and development ptogram.s. 

AA'ith this dcvclopinciit. .ARP.A set- 
tled down to a role snmcw’liat analogous 
to the thrC’C services. 'I'hc agency’ gets 
its instructions and assignments directly 
from McFIrov’, as do the scnices, and 
it perfonns a line function in the re- 
search area. But A'ork. a staff man. has 
authoritv to request review or changes 
in aiiv .ARP.A or senicc research or de- 
vclopincnt program, although he must 
act through McElroy’- 
Space Transition 

Although ARPA’s C’xit from space 
svstem nianagcincnt will be gradual over 
the next three yean, it is iimiethelcss 
inevitable, and Johnson iiiaintaiiis that 
this was alvvavs the plan. He points to 
the assigniiient of Nike Zeus to flic 
Aniiv as the first indication of this 
pnlicv’. Nike Zeus assignment and budget 
were shifted to the .Amiv when me 
svstein reached the point where it 
should become an integrated develop- 
ment program. Last month, this trend 
w-as accelerated by the assignment of 
four satellite programs to the services 
and hv the announcement that USAF 
will be responsible for all military’ space 
booster programs. 

This transitional |ieriod W’as launched 
last Mav when Jolinsoii asked McElrov 
to get an opinion from the Joint Chiefs 
of Staff on which services should get 
the iccentlv’ transferred satellites. Mc- 
Klrov’ endorsed the request, and he made 
the assignments after consulting with 
the Joint Chiefs. 

l.ast month. McElrov’ sent a nicmo- 
randum to USAF Gen. Nathan Tw’in- 
ing. jeS chairman, telling him the 
time had come to start transferring 
.ARP.A space projects to the services 
and outlining the pattern to be fol- 
lowed. He said a joint militarv space 
0 |icratioii organization is not desirable 
iinw’ and that it is simpler and more 
efficient to use the capabilities of the 
separate scnices. 

McElrov’ told the Joint Chiefs that 
.ARPA will continue to handle research 
and devddpniciit up to the point of 
o|XT.itional feasibilitv "for the time 
being" and that he will set a tran.sfct 
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tinic for cacli project during its derelop- 
inent pliasc. Assigmnents will be made 
on the basis of primary interest nr spe- 
cial competence, but where these factors 
are absent, “consideration u’ill be given 
to special compctcncv in associate fields 
of development.” 

The Defense Secretary assigned re- 
s|x»nsibilit\’ for dcrelopment. produc- 
tion and launcliing of space boosters 
and for associated systems integration 
to USAF "except for such research and 
derclopinent as nrar’ be conducted bv 
ARPA.” Other scrriccs will hare to 
par’ .Air Force for the boosters ther’ use 
in launching their assigned satellites. 
Before a senice takes orcr a space 
r’ehiclc or satellite program, it must 
submit a detiiilcd plan for the system, 
including user rclationsliips rr-ith unified 
and specified commands and other agen- 
cies. fCS rrill rerierv tlicsc detailed 
plans. 

hfcF.lrov said the director of De- 
fense Rcsearcli and Engineering rr-ill re- 
riew and approrc tlic detailed research 
and dcrclopmcnt programs in the space 
and satellite fields, using .ARP.A sup- 
port rrhere appropriate. He said par- 
ticular attention should be giren to 
incorporating more than one pavload 
or svstem in a single satellite whercr er 
practical. 

Discussing U. S. competition « ith the 
Soviet Union, fohnson said U. S. mili- 
hirs- programs slimild not be measured 
in terms of cqiialitv with Russia in 
rocket engine thrust. l!c said this coun- 
try has all the thrust it needs right now 
for military missions and that the Saturn 
clustered engine booster is funded to 
progress as fast as the military mission 
will require. Saturn ss-as originally 
funded for S?0 million in Fiscal 1960. 
but this figure has been raised to S70 
million, and it will probablv double in 
Fisc-.ll 1961, 

Tohnson bcliescs the U. S. must make 
an effort to n-in the technical propa- 
ganda war the Soviet Union has started, 
hut he maintains that militarv budgets 
should not be im'iilved in propaganda 
M’arfarc, If ARPA and NAS.A are not 
chartered for propaganda purposes, some 
other means niav have to be found to 
"win the battle for men’s minds, ’’ but 
Johnson thinks the propaganda effort 
should be funded separately and not 
make use of inonev assigned and needed 
tor military programs. 

Johnson said that foreign aid serves 
little purpose if the people the U. S. 
helps are comincctl this coimtrv is 
technologically inferior, and he sug- 
gested that some funds slated for for- 
eign aid miglit profitably be dii crtcd to 
an aggtcssii c propaganda effort in order 
to make the remaining foreign aid ex- 
penditures a better insestment. 

After the space programs are trans- 
fened, ARPA will concentrate on its 
basic research role. An important cle- 
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ment is the work in solid propellant 
chemistry designed to boost specific im- 
pulses at least 10-20%. Johnson calls 
this a “blue-sky program in which the 
fallout may be unpredictable” but said 
that the payoff can be "terrific” and 
that he is currentlv s-ers- optimistic. 
Program is budgeted for SIS million 
this year, and it ptolrably will stay at 
about that Icsel in Fiscal 1961. 

Althougli it does not imolve a spe- 
cific space system, this solid propellant 
program is concerned witli the space cn- 
sironment, and the same is true of the 
ballistic missile defense «ork ,ARPA is 
conducting to develop a successor to the 
Nike Zeus concept. The agency is 
spending SI 28 million on the project in 
the current fiscal period, and the budget 
will be higher next year. 

Tlie materials research |)togram 
ARP.’A is launching is not in the current 
budget, but it probably will be started 
this scat with emergenev funds amount- 
ing to 515-17 million and will run be- 


tween SI 5 and S20 million a year In 
the future. Johnson said present rc- 
scaieh is too ftagnicntcd. and ARPA 
wants to create an inter-disciplinary 
approach drawing on a number of re- 
lated scientific areas. .A competition is 
being held among U. S. universities, and 
four or fi'C scliools will he chosen for 
long-range programs. In some eases 
these programs will imohe building 
laboratories, but after construction is 
completed, all the money will go for 
supporting salaries. -ARPA hopes to de- 
selo]) a "couple lumdrcd” extra doctors 
of philosophy in the field who will do 
their academic work in the materials 
laboratories. 

I''or the future, Johnson points out 
that ARP.A is a project agenev and has 
110 license to explore new areas without 
instruction from the Defense Scctctaiv. 
He said the agency will do the jobs 
which ate not being done by the sersiccs 
or which ate issues of conflict among the 


F-104s’ Sidewinders Score Direct 
Hits on Q-2A Drones in Overcast 


Bv James A, Fnsca 

Tyndall AFB, Fla.-Lockhecd F-104 
Starfighters have twice accomplished 
direct hits on target drones with Philco- 
Ccneral F.lecttic GAR-8 Sidewinder in- 
frared homing missiles fired in com|3letc 
overcast here at the .Air Force’s W’illiam 
1’cll weapons meet vhich lias htoiight 
together for competition 12 fighter in- 
tcrcc|3tor teams from bases aronud tlic 
world. 

Success of the F-lO-t in completing 
interceptions uith infrared missiles by 
direct hits anti near misses on Ryan 
Q-2.A 600 mph. Fitcbcc drones through 
clouth- anti heavily mercast wcatliet ap- 
pears to US.M’’ observers to answer 
critics of infratcil homing svstems and 
to hate demonstrated the potential of 
the F-104 as an air superiority day and 
night fighter. 

Tlic first week of the weapons meet 
has been carried on in the worst 
weather of anv of tlie sesen annual coin- 
|3ctitions and wcatlier as hid as could 
nntmallv be expected for actual ait de- 
fense crimhat missions. Partici[jating in 
the meet are 12 teams chosen by re- 
gional competitions. To score the 
combat potential of these teams on a 
rclati'C basis thc\’ have been divided 
into three categories: 

• nircc Northio]) F-89J Scorpion teams 
from Air Defense Command. 

• Six Convair F-102A Delta Da^t 
teams, three from Air Defense Com- 
mand and one each from the Pacific Air 
Force’s Ala.skan Air Coimnand, and the 
U- S. Air Force in Europe. 


• Two F-I04A Starfighlcr teams from 
Ait Defense Command and one North 
American F-IOO.A Super Sabre team 
from the .Air National Guard. 

llijhcst scores in the meet through 
the first week lunc been made by the 
l’’-S9J tcam.s. One reason for this ha.s 
been a fierce ciniipetition between the 
F-IOO.A and I’’-]04A teams marked by 
numerous protests on tccbnicalitics be- 
cause tlieir scores lunc run so close. 
Another reason is that the F-102A 
teams have fired in the worst weather. 

Actual scoring for each team does 
not relate directly to the number ol 
cnemi' aircraft that would lunc been 
dcsfrnicd on combat nii.ssirms both be- 
cause the aircraft ate not firing tlieit 
full combat load and because’ of some 
technical as|3ccts of the scoring nilts. 
h’or example, one I’-102A team that 
was making up a preiiously alaortcd 
mission had its higli score disqualified 
because, although the same two pilots 
and the same aircraft were flown, the 
]jiiofs had switclicd aircraft. 

Tlie tour tiix-s of aircraft participat- 
ing in tlic coni|)Ctitioii arc firing four 
diiierciit missiles: 

• Douglas MB-IT missiles, non-nuclear 
practia' versions of the MB-I Genie, 
arc being laimchcd bv F-S9Ls. 

• Hughes GAR-ID and GAR-2 Falcons 
arc being fired bv F-l02As. Tlic 
G.AR-ID uses radar homing, the G.AR-2 
infrared homing. Both ate equipped 
with a fi'c-poimd conscntional cxpln- 
sii’c warliL-ad with a contact fuze. 

• GAR-8 Sidewinders arc being 
launched bv the F-lOOAs and F-I04.\s- 
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Soviet Probe Completes Orbit; 
Photographs Far side of Moon 


M'asliington— Soviet Union's tliird 
limjt probe piissccl some 25,000 mi. 
from tfie surface of tlie earfli last week, 
completing its first full orbit and relas- 
ing to earth the information— including 
photographs— collected uhen it passed 
within 4.350 mi. of the moon last 
Oct. 6, according to the Snr iets. 

Tlie 61 4-lb. payload reached a perigee 
of 23,537 mi. from the earth at 12:50 
p. m. I'lDT on Oct. 1 8 at a point on 
the earth's surface above the Solomon 
Islands. It was moving from northwest 
to southeast and had a perigee velocitv 
of approximately 8,746 mph., the So- 
viets reported. 

The probe «~as to transmit again on 
Oct. 21 from a distance of approxim- 
ately 205.197 mi. from earth, at which 
time it was expected to be over a point 
on the earth’s surface at 38 E. longi- 
tude and 23 S. latitude over southern 

An announcement on Oct. 19 was 
the first official admission that a part of 
the probe's mission was to photngra|)h 
the unknown side of the moon, .'kppar- 
cntlv leaving an escape clause in case the 
attempt at photographv «as not suc- 
cessful, the official announcements said 
onlv that “the result of the processing’’ 
of "data of the scientific measurements 
and i)hotogtiiphs’' would he published. 

Period of the probe's orbit for the 
first revolution apparcntlv was about 
14.6 days, but Soviet scientists hoped 
to photograph the probe near its |)cri- 
gec, when it would have the visibility 
of a star of the 12th magnitude, in 
order to predict future orbits. Before 
perigee was rcaclied, Soviet predictions 
said the probe might make a close 
approach to the moon again in January, 
1967, coming no farther than 6,214 mi. 
away. Ariv Shternfeid, winner of Rus- 
sia's international priae for the promo- 
tion of astronautics, calculated that the 
station would pass close enough to the 
moon to make "successful obsen ations” 
on its ninth. I6tb. 23th, 41st, 66th and 
1 07th revolutions. 

Shternfeid said the probe will range 
between 31,070 mi. and 80,782 mi. 
from the moon as if travels along its 
orbit. Average speed, he said, wifi be 
about that of the average speed of the 
moon in the moon's orbit, or about 
2.287 mph. 

TTierc arc some indications that the 
probe was fired over the north pole in 
.1 difficult retrograde shot that did not 
take advantage of the earth’s rotation. 
Dr. Fred C. Jonah and John Swidcr, 
of Chance Vought Aircraft’s Astronau- 
tics Division, calculated the probable 
launching trajectory from data released 


bv the Russians and concluded that an 
over-thc pole path was used, cartving 
the probe beneath the lunar orbit, up 
and over the orbit and back toward 
earth. They said that this trajectorv 
would have given tlic prolic a look at 
almost all of the unknown side. 

'Ibe Soviet news agency Tass re- 
ported on Oct. 8 that the |)tobc would 
move in a plane almost perpendicular 
to the lunar orbit. Dr. Cyoigy Kulin, 
head of the Hungarian astronomical 
commission, cilculatcd the orbit from 
official announcements and concluded 
that the probe observed roughlv three- 
quarters of the unknown side, accord- 
ing to Budapest reports. 

Prof. Kvril Ogorodnikov was quoted 
by Moscow radio as saving that the 
probe’s orbit is a very extended ellipse, 
approximately two and one-half times 
as long as if was braid, and that the 
distance from earth at perigee is little 
more than onc-tcuth the distance at 
apogee, .\pogec of approximatelv 292,- 
058 mi. was reached on Oct. 10, at 
which time its velocity wus approxi- 
mately 894.8 mph., according to So- 
viet reports. 

Possibility that the probe cventiiallv 
will rc-enter the atmosphere nr iiu|)ac4 


3\'ashington-Xatinnal .U'ronaiitics 
.ind Space .Administration last week 
announced the award of a S536.000 
contract to General Electric Co.'s Mis- 
sile and Space Vehicle Department for 
development of a nuclear emulsion re- 
covery vehicle (NERVI designed to 
obtain measurements of the Van .Allen 
radiation belts. 

Initial launches of the 75-lb. vehicle 
arc scheduled to l>c made sometime 
next year, probabiv from the Pacific 
Missile Range, using an .ARGO D-8 
research rocket as a booster. Tlie 
•ARGO D-8 will boost the pavload to 


Light Twin Competition 

Navy has nannwed its evaluation of 
light twin aircraft to two— (he Cessna 
310 and Piper’s new Aztec. 'Ilic Acm 
Commander 500 and Beech Travel Air 

Support system similar to the one 
Cessrui provides .Air Force for its 310s 
(U-3A) through Cessna distributors, per- 
mitting USAF to eliminate stocking 
spares, will play a major role in the 
choice. Piper has offered to provide the 


on the moon has been discussed in 
Russian broadcasts, usuallv with em- 
phasis rm the amount of iiifonnatioii it 
already has returned and could l>c cx- 
liecteri to return before either of these 
happened. 

"'I'lic radio transmitters of the rocket 
arc ex|)ected to operate for a long time,” 
according to tlic report quoting Ogor- 
odnikov. "It is tlierefore called tlie‘ 
Soviet automatic interplanetarv station 
with full justice, for like the automatic 
stations in the ice of the .Arctic, it is 
now- carrying on a regular service, 
signaling to the earth about ail the 
uhenomcna taking place in the boiuid- 
Icss space of the cosmos." 

.An article in the magazine Soviet 
Russia discussing the probe’s Right 
nicntioned several methods of auto- 
matic control of rockets and indicated 
tliat tlic means used to control the 
Umar shots thus far lias emplovcd "a 
nidiopniometric station" that rea'ives 
signals from the rocket continiioiislv 
and feeds them into a computer which 
compares actual speed to required speed, 
allowing corrections to be made. 

llic article said "much use is also 
made of control obtained bv the in- 
clination of tlie motor . . .A Moscow 
broadcast re|5ortcd on a Soviet Russia 
article on rocket guidance svstems bv 
engineer A'. .Asin saying tliat roc'kcf- 
borne television would be usevl in anv 
rncket landing on tlic moon to |5ennif 
close control of tnijeeforv. 


an altitude of approximatelv 1,800 ini. 
Later. X.AS.A’s four-stage Scout rocket 
now under development niav be used 
to send NFRV to 10.000' mi. alti- 

Heart of tlic experiment is a cvlin- 
driCiil disc one-half inch tliick and 
three inclies in diameter consisting of 
strips of radiation-sensitive nuclear 
emulsion materials manufactured hv 
Ilford, Ltd., of England. 

1'lic disc will be exposed to the 
radiation fields at altitude ranges be- 
tween 200 and 1,800 mi. bv means of 
an elcctro-mcchanicallv operated shiit- 

Diiring the exposure, the disc will ro- 
tate behind a port in a shielded con- 

.Aftcr the vehicle has made its flight 
to maximum altitude and returned to 
an altitude of approximately 200 mi., 
the recovery system will be cjcotci;l. 
with a parachute opening at about 
40.000 ft. In the ARGO D-8 flights, 
impact will be approximately 2,000 mi. 
from the launch site. The unit vvill be 
buovant and equipped with electronic 
search beacons, flashing lights, radar 
chaff and a dye market to facilitate rc- 


GE Designs Radiation Satellite 



ARCHITECT'S DRAWING shows test stand I B. Edwards AFB. which is designed to test rocket engines of six million pounds thrust. 


Edw^ards AFB Rocket Test Stand 
Designed for 6,000,000 lb. Thrust 


Edwards AFB, Calif.— Six-million- 
|)(mnd thrust rocket engine test stand 
is scheduled to be completed here 
within one year. Known as stand 1-B, 
it will lx: able to accommodate a clus- 
ter of four 11 million pound thrust F-1 
rocket engines now being developed hv 
North Amcrit-.m Aviation’s Rocketdvnc 
Division for National Aeronautics and 
Space .Administration (.AA\' Aug. 31. p. 
63). 

Bid opening date by U, S. Armv 
Corps of Engineers. Los -Angeles, vvliicli 
is handling the project, is Nov. 5. Work 
is sclicduled to Ke completed within 320 
days after rccci|3t of written notice to 
proceed. 'IIic project will cost about 85 
mill ion. 

Test stand snixr.structure is topped 
bv two large s|>ncrical tanks, one for 
RF-1 fuel, tlic other for liquid oxvgen. 
Liquid oxygen tank will he tii|3pcd bv a 
vaauim-insnlatcd 6-in. pipeline. Other 
installations in the complex include fuel 
storage and distribution facilities, liquid 
nitrogen vaporizer, nitrogen Ijottles for 
supplying gas under pressure, su|)port 
building, two observation stations, two 
water storage resctvoir-one for 1,000,- 
000 gal. and another for 400,000 gal. 

Over-all heiglit of the test stand vvill 


be about 1 20 ft., exclusive of superstruc- 
ture. Width of the te.st stand’s exhaust 
deflector apron is about 67 ft. .Apron 
material will be steel. Below the end of 
tlic deflector apron, a dam at the bot- 
tom of a spillway will catch the cooling 
water from which fuel will be skimmed 
and water then iccircniatcd for use 
again, llic 1.000.000 gal. reservoir 
w ill feed into the test stand from a large 
pipe entering the test stand at the right. 
Tfie 400,000 gal. rcsenoir will be used 
to store deluge water for general fire 
protection. 

North American’s Rocketdvnc Divi- 
sion will be tlic user of the test stand. 
Architect and engineering services for 
the over-all project arc being supplied 
by Acrojct-Ciciicral Corp.’s .Arcliitcct- 
F.ngincer Division, Covina, Calif., in as- 
sociation with Sverdrup and Parcel F.ii- 
ginecring Co.. San Francisco. 

F'or opciating economics and effi- 
ciency. test stand 1 -B vvill be tied in with 
the existing test stand I -.A at Edwards 
AFB. Botli facilities will use the same 
control room. Instnimentiitioii eabling 
from stand 1-B will be carried to the 
control room through a tunnel. Fuel, 
liquid oxygen and nitrogen svstcnis from 
stand 1-B vvill be tied in with the l-.A 


stand so that 1-B supplies can be used 
for existing stand 1-A. Also, stand 1-A's 
exhaust deflector apron, whicli is being 
converted to a wet installation, vvill be 
modified to receive cooling water from 
stand 1-B facilities. 

Senate Group Urges 
Greater NATO Role 

Washington — Senate Foreign Rela- 
tions Committee is urging that North 
•Atlantic Treaty Organization countries 
be given a larger hand in the research, 
cicvciopmcnt and production of military 
weapon svstcnis. 

A committee report based on a stiidv 
made for the group bv the Foreign 
Policy Research Institute of the Uni- 
versity of Pennsylvania also proposed 
that: 

• Strategic-nuclear force should be es- 
tablished by NATO, and he assigned 
the mission of defending Europe, 

• NATO should strengthen its tactical 
nuclear and conventional forces to the 
point where AA’cstern Europe can be 
defended vvitli or without nuclear 
weapons. It is estimated that NATO’s 
present strength falls more than 10 
divisions .short of the established goal of 
30 rcadv divisions. 

• USAF Strategic Air Command forces 
should be increased to give tlicm the 
capability of being ni|3idlv dcplovcd in 
AA'cstcrn Europe and elsewhere. 
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Shakeup Looms for British Air Industry 


By John 'I’uiistall 

London— Crf.itiiig of a iniiiistrv of 
a\iatioii under a icnior cabinet minijiftr 
ii seen as a direct outcome of tire views 
tecentlv presented to the goscmnicnt 
bv the Council of the Socictv of British 
Aircraft Coiistructots. The council vii- 
tualh- defined minimal sursiva! condi- 
tions for the industry' in a six-point 
policy which demanded a "focus of go\- 
emment authoritr" as an essential pre- 
requisite for its implementation. 

No newly found enthusiasm for 
crash dcselopmcnt programs on super- 
sonic airliner projects is considered to 
lie behind the creation of the new avia- 
tion ministrv (AW Oct. 19, p. >7). 
Neither does the creation of a ministrv 
(in effect though not in name) of sci- 
ence and technology with responsibili- 
ties for space research mean ans switch 
in the emphasis on space projects. 

The aviation ministrs' and the minis- 
ter base been iinanimouslv welcome 
l)v tlic aircraft indnstrv. If considers 
liuncan Sandvs a rutliless. stubborn, 
but able decision maker who has fiilh 
demonstrated liis abilits to negotiate 
vffcctivelv with leading aircraft and de- 
fense personnel in the United States. 

Sandvs— N\inston ChiirchiH's son-in- 
law-has a pohfic-al reputation going 
back to the mid-thirties for independent 
thinking and aggressive action, tfis ixist 
includes high | 30 sifions in the war office 
and )iiinistrv of supply during the war. 
and the job of minister of supply from 
1951-54 in the first postwar consenativc 
govermnent. In all his jol>s— as in his 

has been entrusted with rcvolutionan' 
cliangcs needing forcefullncss in push- 
ing them through. 

Ills work as minister of defense, 
which compictcis altered Britain’s de- 
fense posture, has dr-iwn reaction rang- 
ing from liigli |5r.iisc to tliis emmnent 
in London's influential Observer: “In 
two vears. he has sunk our ships, deci- 
mated nut armv, and grounded our air 
force, substituting for them a small 
stock of what arc perhaps mcrclv decora- 
tive bombs.” 

The industn' has ahsolutclv no idea 
what measures Sandvs mav begin to 
implement when his current fact-find- 
ing round of industrial conferences is 

It admits that if he takes an adverse 
attitude he could be a distinctlv difficult 
man to dislodge and his police to un- 
scramble. 

The industrv accepts that it is going 
to be decisively reshaped— and not bv 
half measures. “It's stopped .shrugging 
its sliouldcrs, but might lend mote than 
a hand," said one spokesman. "Good 


or bad, we are now waiting tlie opening 

'Ilie industry's requirements were 
made clear enough. I'hc Council of the 
SB.AC pressed for a six-point govern- 
ment poliev to embrace: 

• Ilaraionization of service transport 
aircraft requirements with those of civil 
airlines at lioine and iibrixid. 

• Extension of volume of home market 
for aircraft. 

• Utilization of service and state-owned 
airlines for operational development 
and proving of new aircraft and equip- 
ment-including items such as radar aids 
not specifically required by tliesc two 
classes of operators but for other poten- 
tial markct.s. 

• Better overseas sales facilities. 

• Measures to expedite specific rcsearcli 
programs. 

• Defined financial su|iport from tlie 
government to ensure a contimied place 
for tlie industrv in the world. 

'I'liis poliev, ,\vtviiox W'rKK dis- 
covered. ha.v the vvliolc-hcartcd support 
of tlie indn.strv. although companies 
emphasize different requirements. 

Indii.strial sources quote tw ii examples 
of wliat has been tight, wluit wrong 
with the past. Both relate to the 
utilization of servia' and airline facili- 
ties in the proving of aircraft, and the 
harmonization of rcquiremcnits. 

The Bristol Britannia's problems, 
notably those of the I’roteus turbo- 
jirops. were clearly due to lack of prov- 
ing f.ieilities before it went into service, 
riiis engine developed novel icing prob- 
lems in service. Ilie eompanv lias 
barely broken even on the aircr.ift and 
now does not appear likely to sell many 
more. Onlv in recent months has the 


Riddle Cancels Argosy 

Miami— Riddle .\iriiii« last week can- 
celed tciuativc plans to purchase four 
.\rgosv-VV1iitwotth airfrci|litcrs as one 
In a series of cccinoniy moves planned by 
the company's new management. 

Robert M. Hewitt, iicwlv elected presi- 
dent of Kiddle, said the airline was 
finaiicially unable to firm its order or 

its letter of intent to piirchase the air- 

Faced with hcaw losses, which haw 
ranged as high as S20Q.000 a inontli. 
Hewitt said the airline will inidcigo an 
extensive cost cutting program in an 
effort to eventually operate at a profit 
with its present fleet of Douglas DC-4s 
and C-«6s. Hewitt added that the air- 
line now has a siirpKis of aircraft that 
will be used for contract work or leased 
to other carriers. 


Britiuiniii in madified form been 
bouglit by the fUAI'. long after the air- 
craft was proved in airline service. 

Tlie industry sees the perpetration of 
tliis follv iigiiin with the large N'ickers 
VC-10 bnlered by BOAC for service 
in 1965 and so fat ignored by the serv- 
ices. Protracted negotiations with the 
Kairey Rotodyne fall in the same 
c.itegorv. 

On the otlicr liand the intensive 
flight development of BOAC Comet IV 
R.\.29 engines in the I'ransport Com- 
mand Comet aircraft of the Roval .Air 
I'orcc illustrates what can be done and 
how it pays off. But for one seagull the 
Comet would have completed its first 
years sen ice without a single un- 
scheduled engine change (AW Oct. 19, 
p. 49). 

Hie industry is quite capable of gen- 
erating its own problems, too. .\n 
example is tlie jircsent spectacle of 
Ilandlev Page and the mightv Hawker 
Siddelev Group both newly competing 
in the DC-' replacement fiedd with 
virtuailv identical airframes and engine.s, 
not vvillistanding the existence of a 
fu1lv established competitive aircraft, 
the I'okket I'ricndship. This situation 
i.s possiblv redeemed bv the fact that 
all three use versitms of the same Britisli 

Ilie induslrv fears the price it mav 
have to pav for the serious implementa- 
tion of its viv-point program is not just 
mote regrouping into larger units. 'I'liey 
fear that Sandvs mav press for a deeper 
financial integration of member com- 
panies within each group than is the 
current |iractifc, which goes little far- 
ther than the pooling of research and 
production facilities, i’hc present loose 
legrouping lias |3toved unpalatable 
uiongli ill the industry. Ccnuinc merg- 
ers vtill appear iinacceptahle. 

In some quarters it is admitted that 
it is not enough to form a loosely 
bonded group of small companies and 
call it a production entitv. "A plethora 
of small units nicrelv pooling research 
and development facilities does not 
meet present conditions imposed by 
fewer and larger aircraft getting more 
complex in a shrinking environment. ” 
as one prominent industry official puts 
it. Ilie practice does nothing to scale 
up the plmical size of indiv idual facili- 
ties. It provides a multiplicity of small 
equipments sucli as presses and wind 
tunnels, when the real requirement is 
for single large items of equipment be- 
yond the financial capacity of any single 
company. 

'the situation is obvious enough- But 
a large number of British companies are 
still dragging tlicir heels on this issue, 
several m them doing very well. They 
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include Ilandlev Page, Blackburn and 
General Aircraft. Westland, Hunting, 
among the larger companies still cn- 
titclv uncommitted. Dc Havilland and 
h’aitcv have formed a pool in rcs|3ect of 
one aircraft: English Electric and Vick- 
ers are cooperating in respect of another. 

When Sandys has inarslialctl liis 
facts, how will he see tliis particular 
situation among tlie new family of prob- 
lems be has collected? W'ill he subscribe 
to tlie view expressed in some aviation 
circles tliat unless the industrv stops 
competing among themselves and 
realizes that singly it can do nothing it 
may later wake up to a situation where 
even collcctivclv notliing can l>c done? 
Outside the iudusttv manv people are 
alrcadv suggesting the stable door lias 
been shut after the horses have bolted. 

In spite of the problems involved in 
it. tlie industry thinks Sandys will also 
make a more determined effort to im- 
prove Angle-Amcrican cooperation, lead- 
ing at least to some coordination in 
the supersonic aircnift field, if not to 
any alleviation of the present heads-on 
struggle in large subsonic aircraft. 

German Competition 

Some companies regard the current 
American buildup of the Gcmian air- 
craft industrv as one of the more harass- 
ing features of the indiistrvs predica- 
ment. In this respect, the industrv feels 
that the government ctiuld help the 
sorry present state of Britisli overseas 
sales facilities in tlie missile and military 
aircraft field. It sights as its main diffi- 
culty the govermnciit's refusal to declas- 
sifv performance details to tlie extent of 
American practice. 

One authoritative industrial source 
told Aviation \\'eek that industrial 
and government elenicnts in Germany 
are themselves divided on the economic 
wisdom of rejuvenating its aircraft in- 
dustry. One school is known to hold 
the view that Germanv should go all 
out to displace Britain as the world's 
third airpower, and slioidd duplicate 
all British research and development 
facilities, .^notlicr scliool, believing that 
Gennany cannot finance this project, 
maintains such duplication should be 
avoided and calls for collaboration with 

On the invitation of the British gov- 
eminent, a German delegation will visit 
Britain this month an a fact-finding 
tour of research and development in- 
stallations. The SB.AC hopes to impress 
this delegation with the full financial 
ramifications of duplicating the Britisli 
research setup and of the political im- 
plications of getting it chcaplv from 
theU.S. 

In a statement issued a few davs after 
his new appointment Sandvs specified 
promotion of "the expansion of the 


Piper Development 

Piper Aircraft’s four-place, all-metal 
prototype Cherokee, under development 
at company’s Vero Beach. Fla., plant, 
is expected to make its first flight soon. 
The low-wing Cherokee is reportedly the 
successor to the Tri-Piicer line, but it is 
still 12-18 months away from produc- 
tion. Still on the drawing board, in the 
design stage, is Piper’s two-place Papoose. 


British air services” as his special task 
along with strengthening "the structure 
of the British aircraft industry." Just 
what he will do is as much an unknown 
factor in the one as in tlie otlicr. It’s 
almost certain to include a greater role 
for the independent lines— something 
toward wliich the Conservative govern- 
ment has been steadily moving. 

In the absence of its cbairnian at the 
I.AT.A conference, a BO.AC spokesman 
insisted that the corporation had no 
idea what immediate changes lay alicad. 
There could he no change at all in its 
aircraft procurement program which was 
irrcvocablv fixed up to 1965. For in- 
stance, he said, there could be no ques- 
tion of revoking tlie order for 1 5 
Boeing 707 jets due for delivery next 
month— cunentiv tlie most unpopular 
purchase BO.AC has ever made. 

"Tliat order is signed" this spokes- 
man said, “and in anv case there is no 
British aircraft available able to cross 
tlie Atlantic nonstop botli ways.” 

BOAC thought there was a possibilitv 
of some administration changes— "verv 
minor ones’’— and it might have to meet 
tougher competition from the independ- 
ent airlines if they were given more 
freedom. 

But before that competition could 
become effective on most of BOAC 
routes these independents first would 
have to be re-equipped. Nevertheless, 
this spokesman, pondering the fcict that 
BO.AC as a transport organization had 
been removed from the jurisdiction of 
the ministry of transport, said the 
"situation vvas certainly interesting." 

But industrial sources outside the air- 
lines sec tilings getting much tougher, 
quite quickly for this airline wliicli lias 
been losing heavily each year. Tlicv 
predict significant staffing and adminis- 
trative changes ahead. 

".Almost everything that is wrong 
with BOAC could be put right bv a 
vigorous pruning exercise” is hnvv one 
authoritative industrial observer summed 
up the militant labor situation which 
has bedeviled the airline in recent vears. 
The government, with an increased 
mandate and backed bv Sandvs' drive 
and ruthlessness, mav now he jircpared 
to face the inevitable consequences of 
further strike action. 


News Digest 


Civil Aeionaiitics Board examiner 
recommended last week that the S45 
thrift fare between New A'nrk and San 
Juan, Puerto Rico, be retained by Trans 
Caribbean. Eastern and Pan American 
as a major generator of traffic in tlie 
long-liaul market. Tlie examiner, who 
said 210,000 passengers used the thrift 
scnice during the first six montlis of 
1959, issued his findings in answer to 
complaints bv Eastern and Pan Ameri- 
can that the S45 rate is uneconomical 
and should be dropped. Fare was first 
instituted bv Trans Caribbean in 
March, 1958, and later adopted by the 
two competing canicts. 

ACF Industries is discussing possible 
sale or joint operation of its ACF 
Electronics Department with several 
electronic component companies (AW 
Aug. 24, p. 25; Sept. 14. p. 174.) The 
department, located in Alexandria. Va.. 
was established to produce "Tinker- 
Toy" modules developed several years 
ago by National Bureau of Standards. 
ACF has decided not to renew its lease 
on .Alexandria facilities wliich expires 


Boeing Airplane Co. last week pro- 
posed a turbofan. swing-tail cargo ver- 
sion of the 707 jet transport. I’he 755 
careolincr would be capable of carrying 
100,000 Ib. of cargo more than 5,000 
mi. nonstop. Boeing said. 

Grumman Aircraft Engineering Coqj. 
has withdrawn its two appeals in the 
U. S. Tax Court protesting excessive 
profits detennination by the Renegotia- 
tion Board totaling S8.5 million for 
1951 and 1953. 

Norair Division of Northrop Corp. 
has received a letter contiiict from 
USAF Air Materiel Command for 50 
additional T-58A Talon jet trainers. 
Order provides for initial funding lead- 
ing to production of the 50 aircraft and 
includes provisions for increasing Talon 
tooling production capability rate from 
two to 10 aircraft per month. 


Erich E. Heiman, publislicr and edi- 
tor-in-chief of Interavia, monthly re- 
view of aviation and astronautics, died 
in Geneva, Switzerland, Oct. 17 at the 
age of 67. 

Martin Co.’s Nuclear Division will 
test a liquid fluidized bed nuclear re- 
actor, designed to reduce the cost of 
producing large-scale power, under an 
S858.165 contract from Atomic Energy 
Commission. 
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AIR TRANSPORT 


CAB Sets Rate for Expanded Mail Plan 


Proposal coidd triple total return airlines now receive 
through expansion of experimental first-class plan. 

Bv Ford Eastman 

Washington— Xcvv rates proposed by Hie Cis’il Aeronautics Board for the 
expanded mos’ciiicnt of first-class mail b\- air could more than triple the total 
return that the air carriers receive under the limited experimental |3rognim 
now in effcct- 

Thc rates set by the Board would giv e airlines approxiniatch the same s ield 
per ton mile as that received under the experimental plan, 'riic total return, 
however, would be substantiallv boosted bs' the increase in the amount of 
first-class mail moved and the expansion of the air transportation of this mail. 


The Post Office Department sasx it 
plans to initially cxpiind movement of 
first-class mail b;- air to 76 additional 
pairs of points in the continental U. S., 
.^la.ska. Hawaii and Puerto Rico and to 
increase the amount to about 75,000 
tnas as compilrcd with the 25.000 tons 
nosv moving bv air (A\V Oct. 19. p, 
■15). Tlic program probablv will be 
expanded by steps as the need arises. 

Domestic frimklincs under the ex- 
perimental program receive an average 
of 19 cents a ton mile for the move- 
ment of tliis mail, while local service 
and intra-IIawaii carriers receive about 
50 cents per ton mile. TIic previously 
existing rate to and from Alaska was 
] S cents a ton mile. 

Rote Determination 

lire new rates, prescribed in an order 
directing the Post Office and air car- 
riers to sliovv cause whv thev should 
not become final, were determined on 
tlic same basis as that used for the 
transportation of regular air mail but 
at onc-lialf the amount. Compensation 
for each carrier i.s computed bv adding 
linc-baul charges and terminal charges, 
which is influenced bv the inunbet of 
miles involved in the haul and the size 
of the station of origin. 

Tire Board said that, if notices of 
objection to the proposed rates are not 
filed bv early this week, all parties shall 
be deemed to have waived the right to 
a hearing and all other procedural steps 
short of a final decision, and the C.\B 
mav then issue a final order fixing the 
ratc.s as specified. 

Under the order, each airline, re- 
gardless of whether it is a trunkline, 
local service or off-shore carrier, will 
receive a line-haul rate of 15,085 cents 
per mail ton mile for first class mail as 
compared svith 50.17 cents per mail ton 
mile for air mail. This, multiplied bv 
the mimhct of miles, will determine 
the line-haul Charge- 


Terminal charge for each shipment of 
mail will be determined bv the number 
of pounds involved multiplied bv the 
rate prescribed for the .station r>f origin. 
I'or Class A nr largest stations, tlic 
teniiinal rate per pound is set at 1.66 
cents as compared with 6.64 cents for 
air mail. Class C is 4-9,8 as compared 
with 9.96 cents. For Class B, tlic small- 
est station designation, the rate is 16.6 
cents as compared with 55.21 cents for 

Total Cost 

Over long distances, this formula 
would increase the total cost of mov ing 
the mail a ton mile only slightly above 
the set line hard rate of 15.085 cents 
a ton mile, since terminal charges 
would be spread a greater number of 
miles. On shorter liaiils. liowcvcr. die 
cost of moving tlic mail a ton mile 
would be considcrablv liiglicr tluiii the 
line liaid rate due to the smaller numlicr 


Slick Orders CL-44s 

Slick Aiiwavs signed a letter of intent 
to buy two Canadoit CL-44D-4 turbo- 
prop swing tail cargo aircraft and has 

Cost of the two airplanes with siiarcs 
will be SIO million. Coiifigimitioii is 
the same as the aii]ilanes ordered bv 
Seaboard & Western .Airlines and Fly^ 
ing Tiger Line and the financing will 
be the same. Isquipment trust certifi- 
cates taken back by Caiiadait will be 
insured bv the Canadian Ksport Insur- 
ance Corp. 

Slick has dropped plans to buv six 
Ixickhecd Super Hercules cargo aircraft. 
I’an American also dropped ifs order for 
12-both orders based on a militnrv con- 
tract nhlch did not materialise ' bv a 
deadline last montli-but Pan American 
still is interested in the airplane. 


of miles over which to .spread terminal 
charges. 

For example, mail moving from New 
York to Los .\ngeles. a distance of 2,474 
mi., the prii|30scd formula would give 
airlines a vield of 16.45 cents per mail 
ton mile as compared with the i 5.085 
cents line haul rate. From Washington 
to Cliicago, iKivvevct, a distance of 600 
mi-, airlines would receive a vield of 
20.6 cents a mail ton niilc. 

In its order, the Board compared the 
proposed rates for first-class mail with 
flic miniimim freight rates prescribed 
by the Bcr.ird earlier. For a flight of 

I. 500 ini.— average estimated haul for 
the initial increase in non-priority mail 
-the proposed rate would 17.64 
cents pet ton mile for all sizes of ship- 

Minimum Freight Rate 

Ibe inininuiin freight rate for stand- 
ard service is 20 cents for all shipments 
up to 1,558 lb. For larger shipments, 
the freight rate would decline. Still 
lower tliaii standard service is the niini- 
inum directional freight rate, which is 

II. 48 cents, and the minimiiin freight 
rate for deferred service. 10.52 cents per 
ton mi. for a 2,000 lb. shipment over 
a 1.500 mi. haul. 

Specific comp.irisons between first- 
class mail rates and freight rates charged 
for comparable conunodities such a.s 
nevvspipers. maga/incs. .and otlicr 
))riiited matter arc: 

• New York to Los Angeles, a distance 
of 2,474 mi., standard service freight 
rate is 21.5 cents a ton mile, while the 
proposed mail rate is 16.4 cents. 

• Chicago to Los Angeles, a distance of 
1,75! ini., freight rate is 21,9 cents a 
ton Hide, vvliMc tlic first-class mail rate 

• Los Angeles to Seattle, a distance of 
957 mi-, freight rate is 24.7 cents a ton 
mile, first-cla.ss mail rate 18.6 cents. 

• New York to Chicago, a distance of 
"51 mi., freight rate is 22.2 cents a ton 
mile, first-class mail rate 19.6 cents. 

• Washington to Chicago, a distance of 
600 mi., freight rate is 22 cents, the 
mail rate 20.6 cents. 

In arriving at the proposed rates, the 
Board listed a number of conditions and 
circiinistanccs vshich it had used to sn|3- 
port its earlier opinion and order in 
1956 establishing rates for transporta- 
ti<in of fir.st-class mail on an experi- 
mental basis and which it said arc still 
applicable now. Thev include: 

• That “the siinplihcation of handling 
procedures and the proffering of mail to 
carriers on a voliintarv basis onlv to fill 
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CAB to Probe Air Credit Plans 
To Determine Cost to Airlines 


space that would othenvise be unused 
in no w-av interferes with other traffic, 
and thus places a minimum burden on 
the air carriers concerned. 

• “That the additional cost of carrving 
mail is admittedly minimal— well below 
the 14 cents per ton-mile figure the 
hearing examiner used as a minimum 
in his range of costs. 

• “That the direct cost of handling first- 
class mail is somewhat less than the cost 
of handling freight— in fact less than the 
cost of h.indling any partievdar kind of 
freight— and it would be reasonable to 
anticipate a rate for non-prioritv mail 
at a level as low as or lower than freiglit 

• "That data submitted by an all-cargo 
carrier indicates operating costs includ- 
ing a return element below the rates 
prescribed . 

• “That to assign a full sliaie of costs 
to a service designated and offered to re- 
duce the cost Inirden imposed upon the 
primarv scn iccs would be to ignore en- 
tirely the essential differences between 
a priority and a space-avaihible service. 

• “That, where, within the range below 
allocated costs but above added costs, 
the rates should fall is largclv a matter 
of judgment to be exercised in the light 
of tlic pcciili.ir circumstances of these 

• "That the rates on newspapers, maga- 
zines, and other periodicals corroborate 
tlic reasonableness of the rates fixed for 
first-class mail.’' 

Hie Board added that, while it was 
satisfied as to the reasonableness of the 
rates proposed, it does not view these 
rates, or the rates iiltimatclv adopted, as 
a result of this proceeding, as rates 
which will necessarily be effective for 
an extended period of time. 

"W'c intend to keep this matter 
under surveillance." the Board said. 
"In the interim, the Postmaster Gen- 
eral or tlic carriers can request revision 
of the rates at any time, and tire Board 
may reopen them on its own initiative.” 

Northeast Lease Plan 
Approved by CAB 

Washington - Civil Aeronautics 
Board last week approved plans Ijv 
Nortlicast Airlines to lease Boeing 707- 
531 jet aircraft from Trans World Air- 
lines for use on the former carrier's 
New York-Miami route this winter. 

Board meinbcrs said Hte lease agree- 
ment w-.is approved because the CAB 
]3reviously had permitted a similar lease 
arrangenrent behveen National and Pan 
.\mcrican airlines, allowing Natiomil to 
use P.nn American jets on the same 
route. Failure to grant the Northeast 
request, they slid, would have jilaccd 
the airline in an unfair competitive posi- 
tion this winter. Northeast expects to 
begin service with the jets Dee. 1. 


Washington— Civil Aeronautics Board 
hits ordered an investigation of ait travel 
credit plans to determine just how they 
affect airline finances and charges to 
|iassengcrs. 

Commenting tliat "we are in sym- 
pathy with the objectives of arrange- 
ments to convenience the traveling 
public and thcrebv provide a means of 
increasing air travel,” the Board noted 
that it has never examined the various 
credit plans now in effect by carriers 
“nor has it passed upon the question 
of the reasonableness of the charges or 
tire discriminatory aspects of the 
v'.irious plans - . ." It added: 

"It appears that participation by the 
carriers in credit arrangements may rc- 
.sult in additional costs to tlic carriers 
or deferral of the carriers’ receipt of 
tlic fare for a significant period after the 
transportation has been fiirnislied 
tliereliy extending to credit passengers 
the free use of funds during the period 
of credit. To the extent that participa- 
tion in credit arrangements may result 
in an increased cost to the carrier not 
compensated for bv the credit |ias- 
sengcr. such credit provisions mav have 
an advene impact upon carrier earnings 
and con.sequentlv upon the fare level." 

The Board order s-aid its investiga- 
tion will include: 

• Universal Air Travel Plan, tlie air- 
lines’ own credit plan, under witich a 
S425 deposit is made by the person, 
group or compam in wliosc name the 
credit card is issued. The member, in 
turn, generally may issue an indefinite 
number of credit cards. 

• “Fly now, pay later” plans, under 
which the passenger's fare is financed 
bv a financial institution which levies 
an interest charge against the p.isscngcr. 
Losses are .sustained by the institution. 

• “On-line" plan.s, under wliicli indi- 
vidual carriers issue credit cards for 
travel on their systems. 

• "Write your own ticket” plans, varia- 
tions of the "on-line" plans, under 
which ticket books arc issued, so tliat 
tlic passenger can write out bis own 
ticket and is .saved the inconvenience of 
checking at the ticket counter. 

• Non-carrier credit plans. Two car- 
riers— Pacific .Air l.ines and Western Air 
I.incs-havc subscrilicd to the plans of 
Milton Credit Corp. and Diners’ Club, 
Inc., and honor the cards of these two 
orpnizations for air travel on their svs- 
terns (AW Sept. 14. p. 40). The 
credit organizations assess the I'arricrs 
a fee of approximatclv 854 for the busi- 
ness which comes their w-.iy through 
their credit cards. 

Meanwhile, the Air I raffic Confer- 
ence, which operates U.\TP, launched 


a major offensive to try and keep 
Hilton, Diners' or other aedit orpni- 
zations out of the air travel field by 
expanding its credit coverage to hotels, 
motels, and car rental agencies (AW 
Oct. 12, p. 48). The campaign (o pin 
recognition of the UA TP cards bv these 
firms is being handled for ATC bv 
Dickie-Rayinond, a Bost9n advertising 
firm. Packets containing explanatory 
and promotional material and member- 
ship application blanks were mailed to 
30,000 throughout the world last week. 

ATC alrcadv has obtained member- 
ship subscriptions from one inter- 
national .and nine domestic chains 
icprcscnting 259 hotels and motels and 
Rent-a-Car with seven agencies in the 
U. S. and Canada. 

Tire international chain. Intercon- 
tinental Hotel Corp., lias 14 hotels in 
Latin America. 

Tlie domestic chains which have 
agreed to honor UATP credit cards are: 
National Hotel Co., with 27 hotels; 
Del E. Webb Motor Hotel Co. witli 5; 
Best Western Motels, with 93; W'est- 
ern Hotels, Inc., with 26; Manger 
Hotels, with 1 1; Knott Hotels, with 24; 
Albert Pick Hotels, with 19; Albert 
Pick Motels, with 15; and Dinkier 
Hotels Co., with 4. 

TWA Proposes Cut 
In Transatlantic Fare 

Paris-Miniinuiii round trip jet fare 
of S512 between New York and 
London is being considered bv Trans 
World Airlines. 

The proposal was outlined here bv 
Robert E. Monlgomcrv, TWA vice 
prcsident-inteniaiional sales before a 
meeting of the carrier’s international 
district managers. It was understood 
the S512 tariff would be levied as a 
s|3ccial 17-dav excursion fare. It would 
be applied during April and Mav, start- 
ing next vear, as well as between 
October and March inclusive. These 
months arc considered the off-season 
period on the North .Atlantic run. 

The proposed excursion fare com- 
pares vvitir present all-vcar economy 
fare between New York and E.ondon 
of_S462._ 

'IA\'.\’s prnposiil, it was learned, is 
not meant as a tlireat of unilateral 
action on North Atlantic fares. Tlic 
carrier feels that for ifs proposal to be- 
come effective it must be approved bv 
all North Atlantic carriers and their 
respective governments. TW.A's idea 
also would not settle the problem of 
what North .Atlantic fares shovdd be 
during the heavy tourist season. 
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lATA Girds for Supersonic Airliner Era 


By Robert Hotz 

Tok\ o— 'Hie siipcrsoiiit iiirliiitr iiu)\ cd 
another step closer to reality hctc last 
wee): as delegates to the 1 5th anmuil 
general meeting of the International 
Ait Transport Assn, directed its tecli- 
cal committee to organize a joint sym- 
posium nitli aircraft manufacturers 
aimed at laying the technical fminda- 
tion.s for esentiial introduction of tliis 
type equipment into airline sersicc. 

The technical committee, headed by 
Sanford B. Kauffman of Pan .American 
W'orld ,\ir«'jvs. plan.s to hold the su- 
|)crsonic transport smipo.siimi in inid- 
19fi0 and einisions it as the beginning 
of the same type effort begun 10 years 
ago on the introduction of jet equip- 
ment into airline operations. 

Technical Approach 

I'hc vote to begin the technical ap- 
proach to supersonic transport jirohlcins 
reflected the general feeling among 
lAT.A delegates liere tliat the question 
of flving their piisscngers faster than 
the speed of .sound is no longer a 
question of "ir’ but simply ' whcii." 

Considerable off-tlie-floor discussion 
cimcetncd the cliangcs in international 
airline operations and economics tliat 
the advent of the supersonic transport- 


some 10 vears hence, would require. 

Retiring' LVI A President J. R. D. 
Tata, chairman of .Air India Interna- 
tiimal, reflected the changing airline 
attitude toward the incsitahilifs of the 
-supersonic jet transport in his remarks 
to the opening session. 

■'Our Jeremiahs lime alteacK looked 


New lATA Presidenl 

rokvo-Alic Riiwk, president of Scan- 
dinavian .Airlines System, »as elected 
president of Internatianal -\ii Transi>ort 
Assn, for 1960-61 succeediiig Seijiro 
Yanagita, president of |a|>an .Air Lines, 
who (ircsided over the litli annual gen- 
eral iiicchng here last week, S.AS will be 
host to the 16th animal meeting nest 
rear Sept, 12-16 in Coi>cnhagcn. lliis 
lAl'.A meeting Mill follow the aniimil 
flying dis])lay of the Society of British 
Aircraft Constructors at I'aniborimgh. 
Fngland, Sept. 5-11. I.AT.A delegates at 
tlie I'okvo meeting also voted to hold 
their 1961 meeting in Svdncs. .Australia, 
wheie Qnntas Umpire Airways will be 
host. 

The 1962 iiicctiiig of I.AT.A is sclied- 
nled for Dublin with Aer Llngiis ns host. 
A'icnna is being considered (or the 1963 
meeting. 


upon the prospects of the 2,000 mpli. 
eis'il tran.sport as an unmitigated dis- 
aster." lie told the delegates; "liowcicr, 
this ability to bridge great oceans in'a 
few hours would bring such immense 
benefits to mankind in promoting 
trade, traicl and communications that, 
in niy view, nothing should be done to 
discourage or retard such a phcnnmciial 
stcji forward. 

"Our prophets of doom seem to he 
under the im|>rcssion that supersonic 
transports will totally replace .subsonic 
planes as well as tender them obsolete 
oveniight and long before they are 
amortized. 

".Actuallv the su|>crsonie age is most 
luilikclv npiiii us for another decade In 
which time our jet fleets will be rcasoii- 
abli depreciated on our books. 

"l''iuthcmiore the supcrsonics, owing 
to their terrific speed and c.vtrcinc op- 
erating altitudes, will he usefully cm- 
plovnlilc oiilv on long nonstop flights. 
People will prcsimiabh' still want to 
traicl oi cr medium and short distances 
for wliich subsonic planes will continue 
to he required. 

".As in other forms of transport the 
vast majoritv of traiclcts will want to 
traicl as chcaplv as possible. AA^e haic 
up to now tried to comliiiie in a single 
vehicle the largely incompatible rc- 
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quirements of luxury, speed and econ- 
omy. The advent of supersonic jets may 
well force us into a new pattern in 
which separate types of aircraft best 
suited to each tvpe of operation will he 
used. 

■‘AVliatevcr the ultimate pattern the 
sooner some sober and realistic thinking 
is done on the next step, particulariv in 
the direction of satisfying the last un- 
tapped demand for cheap air travel, the 
sooner will the air transport industry 
reach its full stature and fulfill its great 


Market Estimates 

Rougli estimates now indicate the 
market for the supersonic jet transport 
will be about 15% of the total jet fleet 
in the 1970s when most obscri’crs be- 
lici'e this type of equipment will begin 
airline service. One of the principil 
problems to be faced at I.ATA’s initial 
technical svmpnsinm on the supersonic 
jet transport will be dcscloping opera- 
tional economv characteristics for this 
type vehicle suitable for airline stand- 

Airline officials here were insistent 
that the supersonic designs must pto- 
lide ne«' standards of operating econ- 
omy if they arc to plav the proper role 
in the future of international airline 
operations. Mans- feel that the super- 
sonic jet will also intensifv the trend 
already ciident with subsonic jet trans- 
ports of smaller operators pooling equip 
ment purchases, operations and maintc- 

With the supersonic trans|30rt this 
trend may extend c\en to the larger 
airlines pooling operations and routes 
to keep these high speed transports 
whirling around the world at utilization 
rates sufficiently high to he econom- 
icalh’ profitable. 

It is conccisablc. some obsen ers here 
belicre, tlrat a single sujjersonic jet 
transport might be operated b\ tiirce or 
four different airlines in a single round- 
the-world .schedule to compete with 
such ss'cll-csfablished globe-girdling op- 
erators as Pan American AA'orld -Airwavs 
and the French and Briti.sh Common- 
wealth svstenrs. 

Technical Evaluations 

In other technical actions. I.A'I'.A lias 
organized a program for European |jilots 
to fest-fiy the cxpetimental nmwai- and 
approach lighting systems at the Fed- 
eral .Aviation .Agcrici’s Atlantic City 
research center. Tliese operations will 
be conducted while pilots are on nornui! 
layoscr.s in Ncu’ York on transatlantic 
operations. lATA is also conducting a 
technical evaluation of British and U. S. 
blind lauding systems aimed at devel- 
oping a set of technically acceptable 
specifications for early operational use 
of this equipment. Similar v aluation is 





COCKPIT 
VIEWPOINT 


By Capt. R. C. Robson 


The Spoken Word 

Air tniffic amtriil lias btcii the subject of more acrommtie.il labor in the 
past 1 5 veats than it is possible to tabulate. It has esen created a new gos- 
ernment agcnci’— the Federal As iation .\gcncv. Yet a realistic look at where 
we stand todav shows that; 

• We do not yet have an operationally practical national program in being 
for the des’clopnicnt of an air traffic control system for the futurc-and this 
statement is made with the full knowledge that F.^A has auarded millinn- 
dollar contract.! for this specific purpose. 

• We badly need niaehinery to reduce ret|iiited human control chores— 
cspecialiv commimications data links. 

• For tlie foreseeable future we will continue to depend on the human 
controller, band labor, the niicroplionc and indin'dual judgment in the 
control of air traffic. 

Key Facts 

There are scseral kev facts in the situation. Mosement of aircraft today 
is dependent on the human voice via microphone and radio, ^^'c arc doing 
little to improsc these deplorable phonetic conditions, beyond our continual 
checker game of shifting communications frequencies, hlany of our prob- 
lems can be cased quite simple through the application of elementary 
semantics and certain principles of Inmian bcliasior and other great strides 
can be made without complicated engineering studies or the outlay of sast 
sums of monev. 

Moss' do we do these things? ^\'c re-examine the “approsed" language 
for traffic clearances and airport landing directions. And please! In s'icsv 
of the horrendous job tlicv did in rcsising the plionetic alphabet (A\\' 
Julv 2S, 1952) “professors" should sersc in a purely advisory wpacity-if 
at all-while the practiml operating people make these decisions. We also 
keep the lawyers out of the act (imicli, much easier said than done and 
quite possibls' the stiimhling block in mv entire scheme) and guarantee 
chief controllers that the omission of a word during the exercise of 
reasonable contrnlling will not constitute "gross negligence." Tliis thought 
can hardly he merstressed. 

Much of our present dav gobblcdsgook can be traced to the requirement 
that controllers read a coiii|)lctc legal document before an aeronautical 
o|)cration is cxccutcd- 

Reception Standards 

Let us also e.xaminc the hi-fi standards of aeronautical conimunications. 
Is it too much to ask that aviation reception approach the fidelity obtainable 
at am- record shop or super drug store? .\irliiies, for instance, should be 
advised that the initchasc of lightweight, sensitive car|3lioncs will return 
dividends in less than a week when turbine aircraft save one minute each in 
the reception of traffic clearances. Tliese airlines might also take a lesson 
from business aircraft and utilize the advantages of cockpit recording espiip- 

.\nd please, can't someone invent a warning light to iiidic.ite “frequency 
occupied " and so prevent transmissions being broken up when pilots 
tr.msniit before determining tluit the clianiiel is in use? In this dav 
and age it is infinitelv more glamorous to S|)e.ik of so|jliisticatcd electronic 
intelligence svstems th.aii to inciitioii plain F.nglisli. Vet progress comc.s only 
through attention to the problems at hand. Our problem now is the spoken 
word. In succeeding columns we will trv and spotlight ndditimial exact 
truths. 
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being made on the doppler radar naviga- 
tional computer in light of current and 
future ground navigational cnviroii- 

.\iiothcr major area of cinrent lATA 
technical work is development of jet 
operational procedures in Southeast 
Asia and South America where existing 
navigation and tr.iffic control facilities 
arc grossly inadequate. 

.\ir traffic control problems which arc 
being bandied mote efficiently at me- 
dium altitudes now arc posing an even 
more acute problem with the mixture 
of military and civil jet traffic at high 
altitudes where the technical equip- 
ment for establishing positive control 
is still around the corner. Initial steps 
hiken toward establishment of Euro- 
Control indicate that full coordination 
of military and civil air traffic in the 
western European area will be effective 
within another two veats. 

The technical committee also indi- 
cated that lATA hopes to make avail- 
able a new method for determining real 
runway lengths required for jet aircraft 
at specific airports. TTiis work follows 
cirenlation earlier this year of a mod- 
ernized .set of standards fur jet airports. 

Airline Traffic Figures 
Show Steady Increase 

Washington— Scheduled airline traffic 
figures for this vear arc continuing to 
outstrip the 1958 growth pattern, ac- 
cording to the Civil .\etonaufics Board. 

For the 1 2-inonth period ending in 
September, total domestic revenue pas- 
senger mile.! of 26. S billion were up 
9.1 over the total for the same 1958 
period, with a domestic passenger load 
factor of 62.55%, a 5.74% g'ain. 

.Average domestic load factor for Sep- 
teinhcr was 63.56 as compared with 
58.24 for Scptcnihcr. 1958, 

.Available se.it miles offered during 
the 1 2-month ijcriod ending in Septem- 
ber tobded almost 45 billion as com- 
pared with 41.85 billion for the previous 
oiie-vear period. Over the same period, 
revenue passenger miles of 1 1 ,57 billion 
were 1 5.6% above the 10 billion for flic 
preTioiis year period, and the 1.11 bil- 
lion miles for September of tliis year 
are more than 50%- above those 
during the same mouth of 1958. 

Coach capacitv also contimied to 
climb, with available seat miles of 17.80 
billion for the vear ending in Septeiiilwr 
re]3resciiting a gain of 8.4% over the 
previous one-year period. 

l.oad factor breakdown by the C AB 
showed a first-class domestic figure of 
60.81% at the end of September as 
eninpared witli "7.417# for tlie previous 
vear. nnnicstic coach load factor for 
the vear was 65.01% as compared with 
60.997# for the previoos year. 
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Lockheed’s endless-loop tape recorders 


DEVELOPED FOR SPACE coMMUNJCATtONS, the recording 
capabilities of Lockheed’s new endless-loop tape recorders 
are creating interest wherever the need exists for stored data 
in a critical environment. The original design is now opera- 
tional in delayed and continuous recording and playback of 
stored data. Its endless-loop mechanism records and plays 
back in the same direction of tape travel . . . without rewind. 


Variations of this lightweight, small size, low power con- 
sumption unit are available in a wide range of tape speeds 
and multiplicity of tracks. For more information on ad- 
vanced recording techniques to meet your recording needs, 
write Marketing Branch, Lockheed Electronics and 
Avionics Division, 6201 East Randolph Street, Los 
Angeles 22. California. 


Look to Lockheed for LEADership in Electronics 

LOCKHEED ELECTRONICS & AVIONICS DIVISION 




Highest, widest, most comfortable seats of any jet with a reading light that leans back with you. 


UNITED AIR LINES DC-8 JET MAINLINER 
NEWEST... ROOMIEST... BEST OF THE JETS 


Newest because its design is years ahead of any 
other jet. Roomiest . . . gives you more spacious- 
ness. United Air Lines’ extra care has made 
it the best of the jets. This is the DC-8 Jet 
Mainliner.* Fly it now on United Air Lines. 
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Braniff Electra Disintegrated 
In Flight, CAB Investigator Says 


By Erwin J. Bulban 

Buffalo, Tex.— Braniff Aitwass Lock- 
heed Electra Might 542 suffered in- 
flight disintegnition prior to crash near 
liere Sqat. 29. Joseph Zamuda, cliair- 
man of tlie Ci\i! Aeronautics Board 
team inscstigating causes of lire ac- 
cident, testified last week at the open- 
ing of the first phase of the Board 
hearings, 

The left wing of the aircraft, which 
had separated betsseen fuselage and No. 
2 engine, hit the ground approximately 
2i mi. from the main body of wreckage. 
The crash killed all 54 passengers and 
crew members. Initial testimony bv eve 
witnesses pointed toward an in-flight 
explosion, followed by fire. 

One witness. J. Cox. stated that prior 
to the crash he heard a noise which he 
estimated at between 150-175 db., saw 
a light-colored orange glou’ in the sky 
resembling burning phosphorous, which 
subsided, then renewed and wont out 
completely. Soon after the light disap- 
peared he sau' .i flash on the horizon 
at or near ground level. The initial 
glow was so bright that after it disap- 
peared his s'ision was affected, he said, 
and he turned the lights of his con- 
scrtible on and off several times before 
he realized they had been on at the 
start. Questioned about the noise, Cox 
stated that it was a shrill whine. \ety 
much resembling that of a ramjet. Cox, 
who has an engineering degree, was 
questioned as to his ability to discern 
noise les'els. He stated that he once 
worked on a Nass’ ramjet project for 
Cnnrair and was familiar with decibel 
ratings. Other witnesses also stated 
that they first saw a very bright flash 
m the sky which fiicled, then reappeared 
prior to the actual crash. 

Flight 542 departed the Houston 
ramp at 2237. 22 min. behind schedule 
due to a discTcpancs- in No. 3 generator, 
which was inoptratise on arrisnl at 
Houston. With the interchange of 
\oltagc regulators between No. 3 and 
No. 4 engines, the disctcpancs' «as cor- 
rected and confirmed as operating 
properly in flight. The flight reccised its 
IFR clearance to the Leona omni via 
Victor Airway 13 west to the Gulf 
Coast, direct Leona, maintained 2,300 
ft. to Gulf Coast, then climbed !o and 
maintained 9,000 ft. 

.^t approximatcls’ 2240 the flight wa.s 
cleared for takeoff, h'liglit 542 acknowl- 
edged, then advised the tower it \s-as 
holding clear of Runwav 1 2 for a minute 
or so, At approximately 2242 the flight 
reported ready for takeoff and was air- 
borne at 2244. Gross weight on de- 


parture was calculated to be 83.232 lb. 
with a total of 17,000 lb. of fuel. 41ie 
authorized gross weight was 99.800 lb. 

After takeoff from Houston, depar- 
ture control advised Braniff 542 that it 
had the flight in radar contact, and re- 
quested the flight to report when 
eshilrlislicd outbound on Houston 343 
deg. radio. Flight 542 complied and was 
cleared to 9,000 ft. to contact San An- 
tonio center on 120.1 me. passing the 
Gulf Coast intersection. 

At 2250 the recorded readings on the 
flight engineer’s log rccoverctl at the 
scene of the crash were as follows: 
Altitude 7,000, indicated airspeed 210, 
outside air temperature indicated plus 
27, engine and airfoil anti-icing off. 
engine instrument indication n:jmial. 

At a|3proximately 2232 Flight 542 re- 
ported to San Antonio center as being 
o\er Gulf Coast intersection .it 9,000 
ft. Tlic fliglit was then issued its desti- 
nation clearance to Lose Field, Dallas. 
\-ia direct Leona, direct to Trinidad, di- 
rect to Forney, direct to Dallas, to 
mainhiiii 1 3,000 ft. 

The flight was cleared to climb to its 


Seattle— Braniff International Airwavs 
Boeing 707-220 turbojet transport 
which crashed here last week killing 
four crew members mav have been |icr- 
forming the same tvpe of low- speed 
manemers which caused a Pan Ameri- 
can jet to lose an engine pod near Paris 
earlier this year. 

Although four crewmen .nmivccl the 
CTasli, tliei were in shock. The' had 
been in tlie aft cabin when the airplane 
went info violent niancu' crs. Ci' il Aero- 
nautics Board personnel arrived in 
Seattle in the middle of last week to 
in'estigate the accident. 

At the controls was Braniff pilot John 
A. Bcrkc. First reports iiidie.itcd he 
may liase been flying with asyimnctric 
power at minimum control speed witli 
flaps down to cither 30 or 40 deg. 'Die 
aircraft was at 12,000 ft. when the 
fioublc occurred. 

According to reports, the airplane 
first apparently did a half snap roll to 
the right or left, followed immediate!' 
b'- a snap back into normal fliglit atti- 
tude. Ilowc'cr, during the maneu'er. 
the plane had lost three of its four 
Pratt & W'hitnc'- Aircraft JT4 (J73) en- 
gine pods, the one remaining licing an 
inboard powcrplant. 


cruising albtude and at 2300 the flight 
engineer's log readings were as follows: 
altitude 1 5,000 ft., indicated airspeed 
275, outside ait temperature indicated 
plus 1 5 deg-, engine and airfoil anti- 
icing off. engine instrument indication 
normal. 

The next transmission from Flight 
342 was to the San Antonio center, 
gi'ing the time o'cr Leona at 05 at 
1 5.000. San .Antonio acknowledged, 
and requested l-'light 542 to cliangc 
over and monitor Fort Worth fre- 
quena 120.8 at this time which the 
flight acknowledged. 

Shortly there-atter. Might 542 con- 
tacted compan'- radio with a message 
for maintenance, ad'ising that the gen- 
erators were then oka'-, but because of 
insufficient time, maintenance was un- 
able to insulate a terminal strip in the 
circuitry in the No. 3 propeller solenoid 
val'-e and the flight would like to have 
it done in Dallas. 

Tliis was followed bv one other item 
for maintenance, the No. 3 sump pump 
out. This "-as the final transmission 
from tlie flight and was logged as being 
completed at 2307. 

The in-flight disintegration occurred 
at approximafelv 2309, on course. In- 
'•estigation disclosed that there were no 
emeEgcnc\- tiansmissions at any time 
during this flight. 


Russell II. Baum, Boeing experimen- 
tal test pilot, apparently took over the 
eonCiols immediately after 'iolent gyra- 
tions and headed down for an emer- 
gency landing. 

Baum used the one remaining en- 
gine, which reportedly was able to sup- 
ply rcasoiiahic power Ic'd, to control 
the glide. Howe'er, with three engines 
gone tlie airplane had lost electrical and 
liydraulic power, could not raise the 
flajis and hence had to land with this 
drag situation, Lnitling gear was up. 

I he aircraft struck the ground on a 
small mid-riicr island. The plane broke 
ill half just aft the "itig, tlie front sec- 
tion tni'cling about 200 vd. farther on, 
landing on a bank of the ri'Cr. and 
liumed completely. Tail section re- 
mained on the small island, turned 90 
deg. so the 'crtical tail was parallel with 
the ground. 

■| lie four crc" men who were in the 
aft cabin walked out of the broken sec- 
tion. then swam to shore and went for 
lielp. 

The flight recorders installed in the 
aircraft had not yet been found late 
last week. Tlicy were being sought for 
dues as to the actual maneu'crs the 
plane went through before the crash. 


Braniff 707 May Have Attempted 
Low-Speed Exercise Before Crash 
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Experience Breeds 707 Training Changes 


By Glenn Garrison 

New York— American Airlines, near- 
ing the home stretch in its Boeing 
707-120 transition program, has con- 
stantly modified its jet training tech- 
niques as more is learned about the 

The airline recently graclnatcel its 
1 lOth captain from jet training, expects 
the total to reach about I ^0 earlv next 
year nhen the bulk of the 707-120 pro- 
gram will he completed- .Another 1 sO 
copilots and about 140 flight engineers 
wnil have gone through the flight train- 
ing program b\’ that time. 

Starting Problems 

A pilot’s strike just before sersice was 
scheduled to start last fanuary. tlic 
usual weather problems in the N'ew 
York area, unarailability of enough 
equipment as schedules were increased, 
and the loss of a plane in a training 
accident (AW Oct. 12, p.451 added to 
the difficulties of running the jet transi- 
tion |)rogtatn. Nevertheless it has |3ro- 
vided crews for the 23 jets nors in 
service to eight points on .American’s 
route ss'Stcm, and the airline will be 
ready for the next round of transition— 
to its Boeing 720s. scheduled to licgin 
arriving in mid-1960. 

Captains now are checking out in the 
707-120 in ,in .average of .about 21 hr., 
according to A\'illiam .A. Rectiholin. 
superintendent of flving and head of 
the 707-120 training program. This 
average fluctuates between 17 hr. and 
22 hr. 

.American has refined its tr.iining 
techniques bv adding to. and modify- 
ing. exercises recommended by the 
manufachtrer and further developing 
its own exercises. 

For example, the airline decided to 
add a sink rate exercise. Since the air- 
plane is flown .so much where sink rate- 
airspeed combination is important, 
.American thought its pilots should prac- 
tice it. but it was not specifically recom- 
mended by Boeing, Recdholni said. 
Rudder Exercise 

On the other hand, training in flight 
at minimum rudder control speed ha.s 
been eliminated. Students now go 
through an exercise to demonstmte rud- 
der effectiveness, hut they don't do it at 
minimum control speed of about 127- 
130 kt- (depending on load and other 
factors). According to Rccdholm. the 
exercise at minimum speed resulted in 
several airline training incidents, in- 
cluding the Pan .American loss of an 
engine pod over France. 

Pilots beginning training in the jet 
often show apprehension. Rccdliohn 


said, hilt bv the time tlvcv check out 
they have grown enthusiastic about it. 
It rails for modifying some deeply in- 
grained habits of the veteran airline 

Two typical recent graduates of the 
jet transition program, Los .Angeles- 
based former Douglas DC-7 Captains 
W. T. Flefelier and Earl Phillips, now 
are Federal .Aviation .Agenev-rated in 
the jet and arc back at home base for 
line qualification training. To illustrate 
details of the flight training, here is an 
account of tlieir work during a late 
phase of their program: 

L’lctcher and Pliillips vvctc scliednlcd 
to take off on a recent Friday afternoon, 
primarily for some landings and ap- 
proacli work. .At that jjoint Fletcher 
had logged 12 hr. 40 min. of seat time 
in the 707. plus 20 hr. IS min. of 
observer time in flight and 16 hr. of 
simulator time. Phillips had 12 hr. 
10 min, of seat time. 19 hr. 4S min. 
of observer time and 1 7 hr. in the simu- 
lator (minimum .simulator time is Ifi 
hr., with the average around 20 hr.). 
'I'hcir instructor was Harold Grewe. 
a 20-vcar American veteran with about 
323 hr- of 707 time. 

Crew Members 

Other crew members were Rav Jacob- 
son, flight engineer instructor, and A, B. 
Coffran, flight engineer student, witiv 
6 hr- 31 min. of time in the jet plus 
3 hr. 10 min- as observer. .An .Aviation 
W'eek editor rode in a jump scat on the 
flight deck. 

Grumman's airport at Peconic. N. Y., 
is the preferred site for .American’s 
training work, but the vvcatlier was 800 
ft. ceiling, overwst and rain at Peconic. 
Baltimore, the second choice, also re- 
ported unfavorable wcatlver. I’he flight 
tlicrefore was planned to Detroit, wlicrc 
a dual 10,300-ft. runw-.iy is usuallv avail- 
able for the jet work- " 

The airplane had flown a sclicdulcd 
Dallas-New York trip the day before, 
actually going into Newark because of 
Idlcvvild weather. It was ferried over for 
the training flight and took off at 2:10 
p.m. at 212,000 lb. gross weight includ- 
ing 90,000 lb. of fuel. Takeoff was 
from anti-noise Ruiiwav 23 against a 
13 kt. west-southwest wind. 

Phillips made the takeoff from the 
left scat and took the airplane via air- 
wavs to Detroit, cruising at 22,000 ft. 
rliis phase of the flight, other than pro- 
viding navigation and normal iipctating 
experience for Phillips, was waste mo- 
tion as far as special training maneuvers 
were concerned. Little air work could 
be done while cruising airwav'S. 

In a little over an hour, however. 
Phillips was able to begin bis first simu- 


lated ILS approach into Detroit. He 
made two, breaking each off at about 
200 ft. and incidcnt.dly burning off 
fuel to get down to the maximum land- 
ing weight of 173.000 lb. 

During the procedure turn fur the 
second approach. Grewe pulled the cir- 
cuit breaker which deactivated the cap- 
tain's compiss, Imt Pliillips noticed the 
warning flag and "bootstrapped" it. or 
sw itched to a repeater arrangement from 
the otiicr compass. 

Bounce on Touchdown 

Pliillips went around for a third ap 
proach and came in for a landing, 
touching down with a long bounce. 
This landing was followed by a takeoff 
during wliich Grewe pulled back tlic 
tlnottlc. Minimum engine cut speed for 
training is 125 kt., or in excess of \'.. 
and the V« in this case was 1 36 kt. 
Phillips rotated the nose at the instruc- 
tor's command. lifted the plane off and 
reached about 1.300 ft. before starting 
his engine-out check list. 

-As Grewe |)ointcd out. there is more 
time in a jet than a piston aircraft to 
get the climb established before attend- 
ing to the check list. Loss of a piston 
engine mav involve a runaway propeller, 
in which rase it would be vital to iden- 
tify the engine and shut it down at once. 
W'ith the jet, there is little cliangc in 
drag with an engine out and the only 
possible need for immediate identifi- 
cation is in the ease of an engine fire. 

The gear was not retracted after take- 
off and No. i engine was put back into 
operation for the go-around. Leaving 
the gear down prevents excessive brake 
heating in repeated landings at short 
intervals and putting power back on the 
engine with simulated failure prevents 
tlic other three from developing high oil 
tem|X'nitures- Turning into the a])- 
proach. tlic engine was cut back again 
t<- continue the simulated oiic-ciiginc- 
out go-arnuiid and landing. 

Ilie airplane was on the ground 
again at 4:10 p.m. and the landing 
could not be described as gentle. Phil- 
lips practiced four more, with vari- 
ous single inboard or outboard engines 
cut on takeoff except in one rase. Tliat 
time, Grewe moved his left hand as 
though cutting No. 1 but did not ac- 
tiiallv touch the throttle. Phillips 
tensed for the correction that w-asn't 
necessary. "1 was spring-loaded for an 
engine out that didn't happen," he ad- 
mitted to Grewe. 

The instructor advised Phillips that 
he was uiiconsciou.sly rotating the ivosc 
a little as he aossed the fence, vvhidi 
is too soon, and that was why liis land- 
ings were a trifle off- It w-as a matter of 
a small difference in timing. 
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Fletcher took over at 4:55 p- m. and 
got in two takeoffs and landings before 
tlie training flight was cut short by loss 
of the plane to a scheduled trip. A 
Boston-Los Angeles 707 revenue flight 
had landed a few minutes earlier and an 
engine change was found to be ncces- 
sarv-. During runway repairs at Boston, 
normally nonstop Trip 11 had been 
stopping for fuel anvw-av. but in this 
rase No. 1 engine had ingested a sea- 
gull on takeoff from Boston. 

The training crew took the oppor- 
tunity to examine the engine, which 
showed stator blade damage. Trip ll’s 
raptain pulled a swatch of feathers from 
liis uniform pocket, all that was left 
of the gull, and reported that the en- 
gine had not been shut down during 
the flight and had performed normally. 

"But it sounded like a thrashing ma- 
chine when we drove up to the ramp." 
he added. 

The training landings at Detroit had 
been made under tvvu liandicaps whicli 
probably affected the students’ timing: 
a 1 3-20 mph. quartering right crossvvind 
and the fact that the pattern involved 
riglit turns instead of left turns as they 
liad been making at Peconic- 

Tlie training crew boarded a sclicd- 
uled Elcctra for the trip hack to New 
York, With a 707 available the next 
morning, the student pilots and student 
flight engineer tlicn went to their rooms 
in the IntcTnational Hotel, located on 
the airport near .American’s hangar. 

Despite the disadvantages of New 
York for the jet training— disadvantages 
which include a good portion of Isid 
weather— Rccdholm thinks it is the best 
available compromise. Using the Pe- 
conic airport takes the training flights 
away from traffic problems. There are 
two excellent long runways there and 
navig.ition facilities— radio range. ILS. 
Omni arc new and complete. Mainte- 
nance of the rnnvvavs and taxivvavs is 
good and thev are kept clean of debris. 

.Ameriran has not yet decided where 
transition flight training for the smaller 
Boeing and the Convair 600 will lx: 
licid. Besides Idlevvild. a possibility is 
I'ulsa. Okla.. where tlic airline’s big 
maintenuna’ base is lorated. 

Training now is sclicdulcd at 1 5 hr. 
a dav of flying and this will he the pace 
until the 707-120 program is finished. 
At its peak, flight hours reached 30 a 
dav— six sessions of five hours each. 
Pre.sait schedule calls for two "dawn 
imtrnls" and an afternoon flight. One 
of the morning flights, hovvevet, is 
made with a lavovcr airplane from 
scheduled service and this slii|3 is some- 
times not available for training. The 
whole problem of making airplanes 
availalilc for the large-scale training 
program i.s a delicate one. .As Rccdholm 
points out, one can’t fly schedules if 
the pilots haven’t been trained, but 


on the other hand one would rather 
not antagonize a planeload uf customers 
when a jet is needed for a scliedule. 

llic student captains rolled out early 
to continue their interrupted training 
exercise, with takeoff scheduled for 7:50 
a.m. They found, however, tlvat there 
would be a two-liour delay while a no-go 
modification vviis made to the aitplane. 

Company order for this modificatinii 
liad come through tlie iiiglit before. 
Made on a fleet-wide basis bv American 
and other operators of the 707. it in- 
volved removal of a rudder feel spring 
to decrease rudder force in certain en- 
giiie-out flight conditions (AW Oct. 12. 
p- 45). A Boeing bulletin also advised 
pilots regarding control cliaractcristics 
of the airplane, as follows: 

'■Rudder characteristics of the air- 
plane arc such that when sideslip yaw 
angles in excess of approximately 10 
deg. are attained, rudder effectiveness 
deteriorate.s quite lapidlv with a result- 
ant loss of directional control. In order 
to minimize the proljiihility of obtaining 
large sideslip-vaw angles with one out- 
board or both engines on one side in- 
operative, maintain directional control 
witli rudder and maintain this amount 
of rudder if turns arc made. Do not use 
excessive aileron or luilk angle-s to main- 


tain directional control. Sideslip angle 
vaw angles of approximately 10 dcg. 
resiilt in nearly tull aileron control to 
maintain heading when inadequate 
rudder is applied- This provides means 
for pilot recognition of inadequate 
rudder application; tlicrefore if during 
engine-out operation, more than 30 deg- 
of control wheel rotation toward the 
operating engines arc required to main- 
tain straight flight or steady turning 
flight, then one or more of the follow- 
ing corrective actions should be taken 
immediately; 

"D Apply additional rudder if avail- 
able, toward the operation of the 
engines. 

"2) Increase airspeed. 

■'3) Decrease thrust on operating en- 
gines side. 

"Note: There is a noticeable stiffen- 
ing of rudder pedal forces during the 
last 2 or 3 deg. of rudder deflection; 
tlicrefore if any maneuver requites full 
rudder deflection, the pilot should be 
certain to depress the rudder pedal 
fullv." 

Reedholin took over as instructor for 
the Saturday morning flight, under a 
system that alternates two instructors 
with every pair of transition students. 
I'hc students usually ate scheduled for 
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four diiys of tciiiiiing with two clurs off. 

Use of tilt two altcniiiting pilot in- 
structors is another example of the evo- 
lution of techniques in the training 
program. Originally a single instructor 
staved with the students, then several 
instructors were alternated, and finally 
the two-instructor system was selected 
as best. 'I’licre are normallv eight in- 
structors in tlie over-all prognnn. 

In about a half hour of jireflight brief- 
ing. Reedliolm told his student pilots, 
among other tilings, that they were go- 
ing to get some e.xercises in whicli a 
iannned stabilizer would be simulated 
in addition to a runaway stabilizer, thus 
"compounding" tlie condition. This 
would rarclv happen in actual opera- 
tion, Rcedhohn said, lie told them 
to be alert for runaway trim tab at 
all times. Tlie need always to keep 
aircraft trimmed is stressed during 
training progr.nn, and sometimes the 
instructor will intentionally leave the 
plane w ith insufficient trim and ask the 
student to do an approach to the pre- 
stall buffet. Tlie pilot will then wind 
up with yoke all the way back and a 
high sink rate, unable to bring up the 
nose. This exercise impresses on the 
pilot that if he came in for an actual 
landing with improper trim he might 
not be able to break the sink rate at 
the proper point. 

No-flap approaches also were on tlie 
agenda. Reedliolm said. He advised tlie 
students to remember their sink rate 
exercises. Make the no-flap approaches 
with a slightly longer final to provide 
more time, he said, and keep sink rate 
well below a masimuin of 1,200 ft./min. 
Desired sink rate is 500-700 ft. 

Discussing landing sequence. I'letclicr 
said it seemed to liim a lot of runway 
vs-as being "gis en away" in his landings, 
and ssoiidcred if liis brake pressure vs-as 
too liglit. 

Actuallv I'lctclier ba.s found use of 
tlie brakes to be one of the liahits lie 
ha.s had to unlearn from his piston- 
engine experience. 'Hie anti-skid brakes 
of flic jet allow a far rougher technique. 
Rccdholm said thes- svcrc going to do 
minimum stopping di.shaiice exercises in 
tlie next session and. ‘’You’ll be sur- 
jiriscd how quick you can stop.” 

■|1ie delayed training flight fiuallv was 
airborne at 10:26 a. m.. taking off from 
Runway 7 in cxa-llcnt weather against 
.1 10-kt. northeast wind. Gross vsas 20!.- 
750 lb. with 80,000 1b. of fuel and 
4,000 lb. of water. I'lctclier headed the 
airplane cist along the sooth Long 
Island coast and went to 15,000 ft. to 
fis- an emergenev descent exercise. Pro- 
cedure is to cut throttles, appiv full 
spoiler, bank 30 deg. left or right, and 
drop gear when airspeed is down to 270 
kt. With the gear out and the gear door 
closed again, the airspeed can be 
brought mick up. .kmeriem’s maximum 


airspeed at this point is 3U0 kt. in the 
training exercise, held that low because 
roll rate is high with the spoilers out. 
Tlie 30 deg. bank angle represents a 
reduction from 45 deg. in Boeing's 
recommendation, according to Recd- 
hohn— another example of the uiodifici- 
tion of techniques the airline has made. 

The simulated emergenev descent 
was broken off at 10.000 ft. Next 
I'letchcr did 45 deg. turns with 250 kt. 
airspeed. Iliis is the mote difficult of 
two such exercises, the other involving 
an airspeed of 500 kt. Reedliolm then 
called for stall exercises, and Hetclicr 
took tlie airplane into the prest.dl buf- 
fet. Cuiifiguratiun is hands-off trim at 
500 fpm. climb and 140:f of stall 
speed, in this ca.se about 175 kf. Power 
is cut back and burble licgins around 
140 kt. Because the exercise involves 
going only a little way into the prestall 
buffet, the fe'cl. at least from the jump 
seat, seemed slight. Reedliolm, to dem- 
onstrate further, took the controls and 
went deeper into the hiiffct, which 
could definitely he felt. Reedliolm rc- 
coveted and went deliberately into a 
|)tc-sccondarv'-stall buffet, losing not 
more than 300 ft- of altitude in the 
whole process. 

Canyon Approaches 

I' letchcr now set up for some c-anyon 
approaches; gear down. 40 deg. flap, 
bring speed down to reference jilus 10 
kt.. descend 2,000 ft- (to 8.000 in this 
ease), level and hold for 30 sec. at 
reference plus 10 kt.. initiate climbing 
turn to riglit or left, flaps to 30 deg. 
and increase tcfcrencc sjiccd to plii.s 20 
kt-, and finish on reversed course. Reed- 
holm believes canyon approai h exei- 
ciscs arc valuable, although some other 
airlines have discontinued them with 
jets as unprofitable, hot one thing. 
Rccdholm savs. the maneuver closely 
simulates a pull-out and right turn awav 
from an Idlcvvikl timway. 

To add to Flctclict’s hurdens. Reed- 
holm cliopped single engines vvliile tlie 
student was in Ins cliinhing Urns in 
the canvon exercise, lo maintain his 
airspeed. l'‘letcher reduced rate of clinib 
from 1,000-2.000 to 300-500 fpm. 

With Phillips in the captain's scat, 
the maneuvers were repeated and a 
directional control exercise was done 
with both engines out on the right side. 
.Smcrican’s niininuiin altitude for this 
exercise or anv .isv inmctrical two-engine 
work was set at 3,500 ft. after the train- 
ing accident, and I'cder.il .\viation 
.\gencv, also after the accident, re- 
quired that such training he dune “at 
altitude.” 

Phillips made a simulated ILS at 
MacArtfiur Airport and imc at Peeonic 
and turned his scat over to Pletcher 
again for an ILS at Peeonic. Reedliolm 
took the power off N'o. 4 for this ap- 


projcli, which was broken off about 90 
h. over the runway. 'Hie instructor re- 
minded I'letdicr to remember the possi- 
liilitv of r.ivv with the engine-out 
condition and to be ready for it when 
apjilving power to the tlirec working 
engines. Reedliolm advised him to 
bring ill some left rudder while the 
|)Owcr was still being applied. 

On the second approach, this time 
for a landing. N'o. 1 engine was cut. 
Reedliolm told l''letchcr he was tiitning 
the wheel hut not doing anything to 
the airplane. Ihat is, I'letcher was 
ovcrcoiitrolliiig and moving the wheel 
so rapidiv that the plane had no diance 
tn respond- Fletcher touched dsiwn in 
.1 .smooth landing, 

.\fter the takeoff with No. 3 engine 
cut back, l-'letcliet went around for a 
iio-flap approach- Referena- speed vva.s 
135 kt. and the approach was made at 
this speed plus 20%. I'letchcr got into 
a slight Dutch roll condition on tluv 
approacli and corrected it. 

lainincd stabilizer approaches, vvitli 
landing, were F'letdier’s next assign- 
ment- N'ose was pitched down, and the 
student was required to deactivate the 
inboard spoilers and control the pitch 
bv- using the speed brakes. 

.\iiothcr exercise was a higher than 
normal approach, using spoilers to kill 
off excess altitude. Earlier in the train- 
ing program, the jet was brought in 
fairh- dose to the landing with tlie 
speed lirakc, hut the maneuver is now 
completed well out from runway. 
Reedliolm said tliis provides enough of 
an exercise in living the speed brake 
and it is not necessary to demonstrate 
tlic maximum capability. 

F'letclicr next made an approach and 
lauding with both outlxiard engines cut 
back. Speed in the approach is reference 
plus 20 kt. or 150 kt.. whiditver L 
greater. Reference in this ease was 130 
kt. Sink rate was kept lictvvceii 500 and 
"00 fpm. in tlie final stages, airspeed 
was 160-180 kt. in final and 143 kt. 
over the fencc- 

R!iilli|)s took Over for jammed 
st.iliilizcr, liigli approach and two- 
enginc-out e-xercises. On one takeoff. 
No. 3 engine was cut at 125 kt- Reed- 
holm waited until speed was 160 kt- 
liefnrc he directdl Phillips to rotate the 
nose. Weight of the airplane at this 
point was alxiut 131.000 lb. Purpose of 
lioldiiig the plane on the runw-ay well 
|)ast V. was to provide practice in 
maintaining directional control on the 
iiinw'.iv with the engine-out condition. 

riic dav's work was over at 3:37 p.ni. 
when the' plane toudicd down at Idle- 
wild. Recdholiii later reported that 
the pilots had put iii 21 ht. each of 
further training and then passed their 
I-'AA rating chock in a flight of 5 hr. 
25 min. split between them. Neither 
was required to repeat any exercise. 
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^Continental Airlines reports that it 
flew 71 million revenue passenger miles 
during September, a 92% increase over 
the same month in 1958. Tlie airline 
now operates six dailv round trip Boeing 
707 flights behsecn Chicago and Los 
Angeles. Continental’s combined air 
mail, ftciglit and express traffic rose 
58% over Septembet. 1958, to 509,282 
ton-miles. Continental will introduce 
night coach fares on its turbojet .vcrviee 
between Kan.sas City- and Los Angeles 
on Nov. 1 5. Passengers living in the 48- 
seat first-class compartment of the 707 
will pay the present S78.75 coach fate; 
those riding in the 62-seat coach com- 
partment will pav $65.50, a 17% re- 
duction from the coach fare. 

► Eastern Air Lines will begin opera- 
tions at its new- passenger terminal at 
New York International Airport on Oct- 
29. Construction on tlie new- terminal 
w-js begun in September, 1957. Eastern 
has taken delivery- on the last of its 
order of 40 Lockheed Electra turboprop 
transports. Since the airline introduced 
the aircraft on its routes on Jan. 12. 
more than 810,000 passengers have been 
flown 637.225,265 passenger miles- 

► Flying Tiger Line reports a 29.1% 
increase in airfrciglit revenues last 
month over September, 1958. for a total 
of $1,454,203. Airfreight revenues for 
the first nine months of 1959 have in- 
creased by 33,9% to $11,278,328. 

► Northwest Airlines carried 166,332 
domestic passengers in September, an 
18.3% increase ov-cr the same month 
of last year, and flew 127.502,410 
domestic revenue passenger miles, for 
an incrc-ase of 22.6%, International 
revenue passenger miles were up 21.7% 
at 33,099.327 for a total svstem-wide 
revenue passenger miles figure of 160,- 
601,737, up 22.4% from September, 
1958. 

► Pan American World Airwavs will be- 
gin serving Caribliean resort areas from 
New York and Miami with Boeing 707 
aircraft on Dec. 10- Initial schedules 
call for the following: Sail Juan from 
both New- York and Miami, dailv serv- 
ice; New York to Nassau, six wceklv- 
flights; New York to Ciudad Trujillo, 
four flights weekly; Miami to Montego 
Bay, Jamaica, and Ciudad Trujillo, four 
flights per week. In addition to its 
Caribbean serv ices, Pan American plans 
to begin six weekly 707 flights from 
New Vork to Caracas on Nov-. 1 and 
increase its present twice-wccklv 707 
flights to Caracas. Asuncion and Buenos 
.^ircs to four a week. 


AIRLINE OBSERVER 

(The following column wa.v compiled bv Aviation Week staff members covering (he 
15th aiimial general meeting of the fntemational Air Transport Assn, in Tokyo:) 

► First htc;ik in the Bamboo Curtain of Cominiinist China mav come from 
current negotiations between the Minhaicluv- Civil Av-iation Administration 
of China and Ait Ccvlon for reciprocal traffic tights over the Canton- 
Colombo route. 

► Perennial friction between aircraft and engine manufacturers and the 
lATA staff erupted again at the Tokvo annual general meeting with a last- 
minute decision by the lATA staff to omit all manufacturers from the general 
meeting social functions. Canadian. United States. British and French manu- 
facturers combined to host an evening’s entertainment aboard a shijj in 
Tokyo harbor after the sessions formallv closed. Both airline officials and 
inamifactiirers feel that whatever the problems ate concerning mamifacturers’ 
participation in lATA non-business functions they should be worked out with 
a permanent set of mutually agreed-upon ground niles replacing the annual 
acrimonious tussles on this issue. 

► Indian Airlines Corp. has begun its Douglas DC-3 replacement program 
with an order for five Fokker F-27 twin Dart turboprop transports plus an 
option for fiv e more. lAC also plans to add four more planes to its current 
Viscount fleet, buying three 800 series from Union of Burma Airwavs Board 
which recently suspended its international operations and another directlv 
from Vickers-Amistrongs. 

► Air-India International will implement its transatlantic route in the spring 
of 1961. The airline wants operational experience with its Boeing 70'7-437 
trans|x>rts wliicli it will introduce early next year on its London-India lontc 
before it undertakes the long-haul Bombay-New York service. 

► Allison Division of General Motors Corp. is looking for an Asiatic manu- 
facturer to build its 6.500 eshp, T-61 turboprop for both militarv and civil 
transport and liandle regional overhaul work. Allison feels there is a rapidiv 
growing market for turboprop transports in Asia. 

► Gariida Indonesian Airways’ long-standing order for three Lockheed Elec- 
tras is still being held up because of lack of financing. 

► First attempts to form a United Arab Republic airline failed to produce 
any- major agreements among the Arab countries involved. 

► Sliarp U. S.-British competition may develop in India over local manufac- 
turers of a twin hirbojnop transport for both civil and military use. Indian 
government has authorized constmetion of the Avro 748 transport in India 
for local air force transport tequireinenls but Indian civB aviation circles ate 
also interested in a Lockheed Aircraft Corp. design for a twin-engine turbo- 
prop tTans]X>it to be built in India aimed at the airline market for Douglas 
DC-3 replacements in Asia. The Locklieed design would be powered by two 
Rolls-Royce Dart turboprops. 

► Convair Division of General Dynamics Corp. has made a survev of how 
many of its Comairlincr 330 and 440 models now in airline service will be 
available for resale during tlie next five years. Results indicate few will be 
available before 1962. Convair is planning a program to buv anv of these 
models that become available, overhaul and modernize them at its San 
Diego plant and then resell them to airlines. 

► Japan's entry in the DC-3 replacement market, the fwin-tiiiboprop YS-11 
transport (AW Aug. 4, 1958, p. 43) now being built by the Nihon Aeroplane 
Manufacturing Co. headed by Paul T. Shoda, is scheduled to fly in prototype 
form early in 1961. It will be powered by two Rolls-Rovce R.Da.lO hiAo- 
props with a civil rating of 2,600 eshp. 
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A MONEY-MAKER FROM THE STARTI 

The new jet-prop Vanguard, now undergoing me- 
ticulous flight testing, will offer American carriers a 
comfortable profit picture right from the date of its 
introduction to service — and at coach fares. 

But Vanguard has the large, well-balanced payload 
capacity to absorb expanding traffic— and as it does, 
the profit picture gets even better. A.ssuming modest 
annual traffic increases of 8% for passengers (the 
current rate is 11% and is expected to rise) and 13% 
for freight, a net profit of million can easily be 
earned by a single Vanguard in seven years on a 
300-mile sector. 
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PROMOTIONAL FARES CAN BE PROFITABLE! 

With seat-mile direct costs of 1.4 cents at 200 miles 
and 1 cent at 1,000 miles. Vanguard opens the door 
to promotional fares and other traffic-stimulating 
plans. And, by raising load factors faster through 
these plans. Vanguard profitability becomes con- 
siderably more attractive than indicated above. As 
an example, on a 350-mile sector, passenger break- 
even would be only about 43% plus 3 tons of freight- 
wife coach fares reduced 85% ! 

ALL THIS PLUS PASSENGER APPEAL I 
Passengers are certain to take to Vanguard. Cabin 
quiet and comfort compare favorably with the 


Viscount. Speed has been proved competitive with 
jets and is even better on the shorter sectors because 
of jet-prop flexibility. And, because Vanguard pre- 
sents no problems in meeting ATC problems, delays 
in high-traffic areas will he minimized. 

For further details and a cost analysis based on your 
operations, contact Christopher Clarkson, U.S. rep- 
resentative, 10 Rockefeller Plaza, New York 20, N.Y. 


WORLD'S ONLYtnd OeNCRATION JCT AOB AIRUMeRI 

Vanguard benefits greatly from the more than 2 
million hours of worldwide in-the-air experience of 
400 Viscounts . . . and there is no substitute for 
experience! 
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SYMBOL OF A NEW SERVICE TO AVIATION 

Frederick B. Ayer & Associates, Inc. is the world-wide aircraft center where airline operator or corporate 
user can complete all the complexities of an aircrafttransaction. All types of Douglas DC-6sandConvairs, 
units or entire fleets, are offered for sale or long- or short-term lease, as well as a variety of other 
pressurized aircraft available through Ayer's equipment exchange and trade-in policy. Ayer's agree- 
ments with American Express and AiResearch provide world-wide financing, custom interiors or complete 
modifications. For Ayer customers there is also crew training, plus counseling on engineering, operations 
and insurance. Let this symbol of a new service to aviation be your symbol of complete satisfaction. 

Frederick B. Ayer & Associates, Inc., World-Wide Aircraft Center, 290 Park Avenue, New York 17, N.Y., MU 7-1800. 




SIX STAGE ROCKET which (ires last three stages on downsvard tnifectory is being used by National Aeronautics and Space Admin- 
istration to study cRecIs oi plasma sheath which snnounds bodies Te-cntccuig atmosphere on their detectability, ability to telemeter 
uiformation, and eRects of protective materials on these capabilities. 


Down-Firing Rockets Probe Re-Entry 


By Evert Clark 

Langley Field, Va.— Unique method 
of making bodies le-entei the earth's 
atmosphere at velocities up to the 
meteoric speed range— 24,000 to 160,- 
000 mph.— has been developed by Na- 
tional Aeronautics and Space Adminis- 
tration. 

The technique is now being used pri- 
marily to study the physics of re-entry 
in connection with ballistic missile war- 
head detection problems, but it can he 
extended to study re-entry of space ships 
from interplanetary flights at velocities 
well above missile re-cntri' speeds and 
for basic research on the interactions of 
the atmosphere with natural bodies 
such as meteors. 

Six-Stoge Rocket 

The work is being directed by the 
Pilotless Aircraft Research Division of 
NASA’s Langley Research Center here. 
It invohes the use of an inexpensive six- 
stage solid-fueled rocket (AW Oct. 19. 
p. 26), 6ve stages of which arc modifica- 
tions of standard military hardware. 
Rockets are fired over the Atlantic 
Ocean from NASA’s Wallops Station, 
about 70 mi. from here. 

The sixth stage is a spherical rocket 
motor, dereloped by NASA, that is ex- 
pected to have many applications in 
space because of its high mass ratio. The 


NASA motor, only 5 in. in diameter, 
is the first ever to be flight tested. Sev- 
eral companies arc manufacturing and 
have ground-tested much larger spheri- 
cal engines. 

Some of the spherical motor work 
is being done under contract to NASA. 

Rc<ntr\' speeds are achicicd without 
going to large, expensiic ballistic mis- 
siles themselves simplv b\’ firing the last 
three stages of the rocket almost straight 
downward into the atmosphere. 

'I'hese three stages, which NASA calls 
the “vclocitv pac&gc," arc lifted to an 


Detection in Space 

Detection of re-entering bodies by 
ground stations is only one phase of 

litc detection problem being studied 

by National Aeronautics and Space Ad- 

NASA has been exploring an ex- 
periment that would allow if to put 

both the detecting device and the ob- 

ject to be detected into space where 
there would be no deterioration of radio 
or optical signal propagation. Solution 
of the pioblenss involved in this tech- 
nique also would have application in 
rendezvousing with satellites for cither 
peaceful or military purposes. 


altitude of about 200 mi. to approxi- 
mately the edge of the exosphere by an 
Honest John booster, a Nike booster 
and the Lance rocket that has been used 
as a booster for the X-7 ramjet test 
vehicle. 

These stages ate fired in quick succes- 
sion to gain maxiniunt velocity and, 
therefore, maxiiruim altitude. Drag 
separates the first stage. A blowout dia- 
phragm is used in separating the second 
stage from the third. Third stage fins 
arc canted slightly to give the vehicle 
enough spin to stabilize it, since the 
simple svstem carries no guidance and 
no stabilizing rockets. This stage coasts 
upward with the velocity package until 
it is well above the sensible atmosphere 
to maintain stability and gi\’e the vehicle 
extra inertia. 

Launch Angle 

Since the r'elocity package will re- 
main in the attitude it had at launch 
and will fire back downward at the same 
angle, the launching angle is critical. 
(In firings so far, the angle is 80 deg. 
from the horizontal.) Because of the 
final part of the package must re-enter 
within the range of the radar, optical 
and other detection systems being used 
in the current group of experiments, 
this angle must be high to keep lateral 
range short. 

Safety fai'ors a much lower launch 



SPACE TECHNOLOGY 


TRAJECTORY (left) duplicates re-entry enrirnnmenta! conditiom on model scale, keeps rc-entrs- body in range of detection gear. 
Spin-stabilized launch tube (right) cctaiiis attitude it had at launch. Scout vehicle (below) will carte ablation noses with ablation sensors 
to study relatiocuship of nose cone materials to iiitcusily of ionization which forms around re-entering bodv. Ionized sheath increases 
•adat echo but makes intetprebation more difficult; it reflects hansmissinn of telemetry signals if frequency is loo low. 
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Transitron offers... 

INDUSTRY’S MOST COMPLETE LINE 
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SILICON DIODES 



SILICON REGULATORS AND REFERENCES 





Your local authorized TRANsmtOM 
Distributor now carries in-stock 
inventories for inunediate delivery. 


Tranaitron’s TD series of rectifier stacks offer 
wide range of ratings in seven standard circuit coi 
figurations. High voltage cartrid^, quads, plug-i 
assemblies, and many other special encapsulations 
are also available. Your inquiries are invited. 

Write for Bulletin TE-IB42. 


-^1 


Trandtron 

electronic eorooi 


electronic corporation • wakefield, massachueetts 









TYPE 150D — Solid-EI«clrelyl« EUc> 

trolytics for fransislor cireuItTy. 
(Bultotin No. 3520B] 


^(I — u*= 


TYPE 110D — Foit Type Electrolytics 
for -55 C lo +85 C operation. 
(Bulletin No. 3601) 



TYPE 120D-Foil Type ElecIroIyKct 
for -55 C to +125 C operation. 
(Bulletin No. 3602} 


Prompt delivery 
on all SPRAGUE 



complete ratings 


elloge. (Bulletin No. 3705] 


Complete ratings in these and many more tantalum capacitors 
comprising Sprague’s famous TANTALEX® line are all 
available on large-quantity, short-delivery schedules. 

TANTALEX Capacitors are backed by thousands of test 
hours. They’re characterized by extremely low leakage current 
and unusually high capacitance stability even at low tempera- 
tures. Sprague’s many types cover a temperature range of from 
-5 5 C to +125 C; voltage ratings from I /2 volt up to 150 volts. 


WRITE FOR ENGINEERING BUL- 
LETINSon the Sprague TANTALEX 
Capacitors in which you're interested. 
Address your letter to Sprague Electric 
Co., Technical Literature Section, 
i27Marshall St., North Adams, Mass. 


SPRAGUE 

f/ie mark of reliability 


CAPACITORS . RESfSTORS . MASNETIC COMPONENTS • TRANSISTORS • TNTERFERENCE FICTERS • PULSE NETWORKS 
HISH TEMPERATURE MASNET WJRE • CERAMIC-BASE PRINTED NETWORKS • PACKASEO COMPONENT ASSEMBLIES 


angle that would earn' tlie rocket farther 
from the populated aa-as near the 
launch site earh in the trajectorr. so 
the angle must be a compromise be- 
tween safety and experiment require- 
ments. Azimuth also is critiwl because 
of the small look angle of the detection 

^Sliortlv after the velocity package- 
which consists simply of a tube with an 
open bottom end and the three down- 
ward-facing rockets— passes the top of 
the trajcctorr-. the rocket nearest the 
upper end of the tube fires, lliis is a 
Tliioko! T+0 which NASA has gi\en 
a special torque nozzle to increase the 
spin rate from tlic 10 cycles per second 
imparted hv the Lance fins to 10 cps. 

Next stage to fire is a T-55, and the 
final rocket engine, which also serves 
as the re-entrv bodv, is the spherical 
motor. Vclocitv of about Ifi.OOO mph. 
is achieved horn about 160 mi. altitude 
down to about 30 mi. NASA will not 
sa\ at what altitude the rc-cntr\' bod\ 
becomes visible to the various detecting 
devices but .said this visibilitv occurs at 
about 340 sec. after launch. 

Ion ization 

Heat generated by the sphere s pass- 
age through the atmosphere ionizes the 
air and produces a sheath of plasma 
around tlie vehicle and in a trail behind 
it. Tlicotv on the parameters of this 
sheath were considered inadequate and 
the firings are being made to produce 
experimental data. 

Two rockets have been launched thus 
fat, primarilv to check vehicle pet- 
fonnance, but uscfitl experimental data 
alreadv has been obtained and has been 
checked by ground experiments. On 
at least one shot, the spherical motor 
had a transmitting antenna attached to 
its nose to determine the effects of the 
plasma sheath on radio tran.smission. 

Transmission through plasma was 
checked on the ground by enveloping 
the same antenna in a cyanogen plasma 
jet developed bv NAS.A. and a relation- 
ship has been found between the trans- 
mission frequenev and the frequenev 
of the plasma. Plasma frequenev de- 
pends upon the densitv- of electrons. 
For low-densitv plasma, transmission 
will penetrate the plasma sheath as long 
as transmission frequency is sufficiently 
greater than plasma frequence. Wlien 
transmission frequency is sufficientlv 
greater than plasma frequency, there 
apparently is no diminution in the 
power of the signal transmitted. The 
antenna was installed originallv on the 
splierical motor onlv as a tracking aid. 
Results of the firing led NASA to sug- 
gest that it might contribute to re-entrv 
detection work. Location of the an- 
tenna on flic bodv also affects transmis- 

Approximatelv 13 more vcliicles will 
be fired in the current series, under 
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PILOT of theoretical frequencies at which transmission from re-entering body is stopped 
by surrounding plasma sheath was verified in ground experiments, agreed with flight test 
results for telemeter frequency of 109 me. On this basis, experimenters hope application 
of simple theoretical approach will lead lo undcrstaiiding of phenomena. 
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EFFECTIVENESS of various cooling methods and materials for bodies re-entering atmos- 
phere is being studied lo sec what influence heating has on density of ionization around 
the body. Chart shows that transpiration method becomes more effective with increase 
in vclodtv, but it carries weight penalties. Ablation combines heat sink and transpiration 
techniques, looks most promising. 
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for reliable "split-second” jet starting 
equip your jets with Cornelius compressors 



The Cornelius 309 compressor ■■package” will soon be 
operational on five major domoslic airlines and five major 
foreign airlines- ll has also been sclecicd for inslallalion on 
Ihc Allison Prop-Jci Super Convair- This pneumatic system 
was developed to give jets belter, faster starts. It is un- 
matched for reliability, capacity and longer life. It improves 
the performance of any jet or prop-jei equipped with a 
fuel-nir starling system, 

Here are some fads lhal tiemonsrrale Cornelius eqnipmcnl 
superiority: The 309 compressor is the largest capacity 
compressor now in production and flying. Its 8 to 10 CFM 
air delivery is 50 per cent greater than any other available 
compressor. This larger CFM delivery means greater reli- 
ability and longer life because less "ON” time is required 
for air reservoir recovery; is ideal for short flights. 

Specify Cornelius as original equipment. Whether you are 
an airline or an airframe manufacturer, you are guaranteed 
to receive a compressor package that is the last word in 
design and performance — a compressor secoiid-lo-noiie. 
For relrofil programs, replace your small, less reliable com- 
pressors with Cornelius 309 compressors. There’s a 309 
package for every application and it will reduce your 
maintenance, overhaul and operating costs. 

For complete information, qualificalion test data and in- 
sialhlion drawings, contact us today. 



COMPANY ^ Aero 

554 - 39ih Avenue N.E, • Minneapolis 21, Minnesota 
Pioneers in pneiimaiic systems for aircraft. 


present plans. This can varv downward 
or might varv upward considcrablv. de- 
pending on what is learned [luring the 
early shots. 

I’Jcxt launch is awaiting the installa- 
tion of detection in.stnimcntation by the 
Lincoln Lahotatories of Massachusetts 
Institute of Tcchnologv. Tlie whole 
radiation spectrum will be studied, 
chieflv with Lincoln Laboratories’ in- 
struments. The work is being sponsored 
bv Defense Department’s .Advanced Re- 
search Projects Agency. 

Variables affecting the detectable 
phenomena produced h\ re-entrv arc 
suspected but not entirelv known or 
understood. Tliev appear to include ve- 
locitv, size, shape and material of the 
tc-cntering bodv and may include angle 
of entrv. angle of athick. etc. Thev also 
include electron concentration in the 
atmosphere, so that precise measure- 
ments of this concentration are neces- 

Radiation output of the multiple fre- 
quenev radars being used in the detec- 
tion work is high enough that thev liad 
to be located on the Virginia mainland 
west of the island uhich the launch- 
ings are made. 

■Telemctrv and optical stah'ons will be 
located north and south of the launch 
site on the Virginia coast- Ships will not 
he used because stations must be lo- 
cated with higher precision than ship- 
based instnimcntation can attain. 

The NASA portion of the work is 
being directed hv David G. Stone, head 
of the Pilotless Aitctaft Division’s 
Flight Phvsics Branch; William N. 
Gardner, head of the disision’s Svstems 
Application Section, and Russell Hopkn, 
of its High Temperature Materials 
Branch. 

NASA intends to stav witli solid 
rocket propellants, varying the propul- 
-sion system and weight of the re-entrv 
hodv to achiete speeds into the me- 
teoric range. Then the name that has 
been used informallv for this work mav 
he applied seriously— Proicct Meteor. 

Military Use Seen 
For Base on Moon 

Los Angeles— Lunar missile base will 
give back to the soldier time and room 
for battle of which he has been deprived 
hv advancing technologv. Robert L. 
Johnson. Douglas Aircraft Co. cliicf 
engineer for missiles and space systems 
told the Socieh’ of Automotive Engi- 

Offensive tcchnologv has so far out- 
stripped defensite tcchnologv that the 
ahilitv to retaliate will soon he in doubt 
for bases upon the- earth. 

‘‘There’s a debate of long standing 
as to the relative merits of hurving mis- 
sile launching sites deep in the ground 
as a defense against enemy atomic 


bombs,” Johnson said, “Tlicrc is also 
the question of meeting the threat of 
surprise attack by dispersing such large 
numbers of co’cr-alcrt strategic missiles 
or making them sufficiently mobile so 
that theit survival to retaliate would not 
be subject to doubt. Sucli arguments 
may cventuallv be resolved with a moon 
station which would pose a threat of 
inevitable retaliation- llie station 
would have many hours to assess the 
threat and respond with dcs’astating 

Johnson did not attempt to minimize 
the costliness of a lunar missile base. 
Howeser. he said, ‘‘if low cost were the 
main object in weapon delisery systems 


«e would crate warheads and mail 
them.” 

He noted that missiles and spnice 
vehicles deriving from common ances- 
tors ate developing widely different 
characteristics. This divcigcncc stems 
from diffctcua-s in mission. One impor- 
tant difference is that in space vehicles 
the designer must alwavs strive to max- 
imize performance while the maximum 
performance required of a ballistic mis- 
sile is limited bv tlie size of tlic earth, 
decreasing size and weight of warheads, 
and conflicting military requirements of 
quick reaction, transportabilitv’, sim- 
pHcih' of operation, and quantity pro- 
duction. Tltcse requirements and the 
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Lear astronics bum-ds 

PROVEN OPERATIONAL MISSILE 
COMMAND GUIDANCE RECEIVERS 



Typical of Lear avionic capabilities is the Model 5601 Data Link 
Receiver aboard the Boeing Bomarc missile. Qualihed to operate in 
severe missile environments, it adapts to a wide variety of command 
and data link applications, tunes to over 1,000 separate RF channels. 
Write for technical information to: 


DATA LINK RECEIVER 


LEAR 


ASTRONICS DIVISION 


3171 SOUTH BUNDY DRIVE • SANTA MONICA, CALIF. 


GUIDANCE AND CONTROL SYSTEMS • AUTOMATIC FLIGHT CONTROL • OATA LINK AND TELEMETRY • NAVIGATION 



one-shot nature of the ballistic missiic 
mission cause a trend toward smaller 
size and the use of solid propellants. 

Space vehicle payloads must he as 
large as possible and there is no limit 
to the range at which they may be re- 
quired to operate. Both these factors 
dictate the trend toward larger and 
larger vehicles- Their size is limited only 
bv the technology and economy which 
must support them. 

Maximum performance calls for tlic 
use of liquid propellant. Reusability 
is necessary because of the high cost of 
the vehicles and since they are manned 
they must be recovered anvway. Rate 
at which space vehicles will be launched 
will be rery slow compared with the 
rate of launching ballistic missiles in a 
combat situation, so .skill levels of 
launching crews can be much higher. 

Progress of Air Materiel Command 
programs for development of techniques 
of extruding pure beryllium and high 
temperature steel was outlined by Lyle 
M. Christensen of Norair Division. 
Northrop Corp., holder of prime con- 
tracts for both programs. Programs have 
run for about a vear and arc scheduled 
to run for another year. 

Both arc based upon a surrey of air- 
frame and extrusion compitny groups. 
Christensen reports that there has been 
much transfer of results between the 
two programs since both materials ate 
extruded in about the same tempera- 
ture range and both use glass as a 
lubricant Airframe industry survey re- 


sults show that it is ready and eager 
to use steel extrusions. 

Material selected for Phase 1 steel 
extrusion program arc 11-11 grade (5% 
chromium hot work die steel) and 
A-286 temperature resistant ferrous 
allov. Subcontractors chosen to push 
experimental extru.sion during Phase 1 
were;— Alleghcnv Lndlum Steel Co., 
Hanev Aluminum, and CIKPM of 
h'rance. Participant who most nearly 
meets target specification will be chosen 
for a pilot production run. 

Shape extnidcd in the dcsclopment 
program is a T-section with cap and 
web both 1.5 in. wide and .06 in. 
thiek. Tvpical aluminum tolerances 
were specified. Dc' clopmcnt portion of 
the Phase 1 program has been extended 
with Allegheny Ludluin as a single 
source. Norair and Allegheny beliered 
thes’ were close to a major advance in 
technique when the steel strike inter- 
rupted the program. 

Nlaterial selected to begin the beryl- 
lium extrusion de\elu|3incnt program 
was sintered pure beryllium powder bil- 
let made of —200 mesh powder which 
was chosen bocan.se \x:y little data exists 
on mechanical and physical |)roperties 
of anv other form of beryllium which 
can be converted into extrusion billets. 
Cast herr Ilium and beryllium alloys now 
in development will be studied later in 
the program. Shape to he extruded was 
a channel section with .12 in. thick 
segments- 

Dcselopmcntal extrusion billets cost 


iitorc than SlOO per lb. !>ccausc of the 
high price of ran beryllium and higli 
cost of |)rocessiiig. Decreases in Atomic 
I'aietgv Commission purchases of beryl- 
lium base reduced production and raised 
the jjrice of AKC standard material to a 
level comparable with commercial beryl- 
lium. Price reductions can be e\|)ected 
as more bcrvlli.im is used. 

To conserse material, one iJ.irtici|3ant 
in the current pre^ram Nicked up the 
bcrsllium billets with a less expensise 
allov which was partialh' cxtrudcxl in 
each push. This eliminated billet Initt 
scrap. ToxiciN of beryllium is a prob- 
lem seldom encountered witli other 
materials, but air samples in the work 
areas showed verv litle increase in beryl- 
lium content. Developmental extrusions 
were made in two stages; first, round 
rods with a cross-sectional area equal to 
that of the channel shape were pushed, 
then the rounds were extraded to the 
channel shapes. Christensen reported 
that the feasibiliK of bare beryllium ex- 
tnision has been indisputably pros’cn. 

Ground .support equipment for 
GAM-77 Hound Dog air-to-surfacc mis- 
sile was described by E. B. Price of 
North .American Aiiation. North Am- 
erican deiclopcd operational ground 
sujjport equipment coiieiirrcritly with 
the de'clo|)mcnt of the missile. The 
equipment coming out of this program 
was used to support missiles built for 
the dei'clopment test program and some 
items arc being used in factory and test 
departments. 


Atlas Nose Cone Photos Combined 


Composite of photographs taken from a General Electric Mark II heat sink nose cone aboard a USAF Convair Atlas intercontinental bal- 
listic missile spans the Western Hemisphere from the northern U. S. to the Caribbean Sea and the coast of South America (AW Sept. 14, 
p. 124-125). Weather fronts and atmospheric circulation can be discerned. The missile was launched from Cape Canaveral, Fla. 
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BENDIX RED BANK-UNEXCELLED PERFORMANCE 
AROUND THE ^ AROUND THE 


There’s no questioning the quality of electrical 
power equipment when it’s made by Bendix Red 
Bank. The proof is in acceptance — almost universal 
acceptance. Twcnty-fotir hours a day, in countries 
around the world, equipment like that shown above 
is proving that skillful design and expert engineering 
(plus an almost unmatched quality control system) 
can build an international reputation for dependable 


performance. If you can use quality like this, call on 
us for recommendations. Write today for brochure 
detailing our engineering, production, and service 
facilities, red bank division, bendix aviation cor- 
poration, EATONTOWN, NEW JERSEY. 
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Test Pilots Stress Man’s Space Role 


Los Angeles— Federal Aviation Ad- 
ministratot E. R. Qucsada told the So- 
ciety of Experimental Test Pilots that 
“one reason for the liigh failure rate in 
our missile and space probes to date is 
the fact that we have not been able to 
put a pilot in them to nurse them along, 
and to compensate for their electro- 
mechanical idiosvneracies.” 

Speaking of the future of a\ iation and 
test piloting. Qucsada said "we now face 
the whole new era of mancuver.ihle 
space vehicle living, the first test of 
which is the X-15, to be followed by a 
whole scries of other tvpes of space vc- 

"As soon as our unmanned vehicles 
have probed and reported more of the 
unknown.s of space flight, and as soon 
as we can get man in these later space 
vehicles, our progress in space explora- 
tion will increase much more rapidly.” 

Quesada’s st.itcment apparently re- 
flected the opinion held by the nation’s 
top test pilots, most of whom were here 
for the three-day symposium on "Tlie 
Pilot’s Role in Space Exploration.” 

There was general agreement that the 
complie.itcd spacecraft of the future 
will need man to monitor the many sys- 
tems during their operation, if not to 
actually operate them in all cases. 

Capt. Donald K. Slayton. Mercurv 
astronaut and member of the Societv'. 
said the reason man, and specifically an 
experimental test pilot, will be sent into 
orbit is that in any scientific endeavor, 
the individual who can collect a maxi- 
mum of valid data in minimum time 
under adverse circumstances is highly 
desirable. He said the entire Project 
Mcrcurv man-in-spacc mission can and 
will be accomplished without the astro- 
naut aboard and if eveiything goes well, 
including autopilot and automatic se- 
quencing. there will be little for the 

pilot to do. 

In the case of this perfect flight, the 
astronaut will "devote the entire time 
of flight to observing and analyzing his 
and the vehicle’s reaction to space travel 
and should return with an excellent idea 
of man's capabilities in a space environ- 
ment. If a chain of failures should oc- 
cur. as usually happens, such as pres- 
surization, autopilot, communications 
and flight instrument difficulties, the 
task would become quite complicated 
but not bev'Ond the pilot’s capabilities 
and we would have an even better idea 
of man’s abilities in space.” 

Slayton said the first Mercury mission 
will call for three orbits and will take 
approximately 4i hr. During orbit it is 
expected that the astronaut will be able 
to observe the earth through either a 
periscope or a window placed in the 
capsule. Also projected is a 27-hr. flight 


involving 18 orbits of tiic earth during 
which, if all goes well, it is expected that 
the astronaut may get some sleep- \\'itli 
this in view, both visual and audio warn- 
ing of malfunctions will be provided. 

Slavton said "I am personally con- 
vinced today’s pilots cm effectively per- 
form all functions necessary to safe and 
efficient space travel.” 

Operational aspects of Project Mer- 
curv were described by Christopher 
Kraft of the Space Task Group at 
Langlev AFB, Va. An orbital inclina- 
tion ofT2i deg. with a northeast launch 
from Cape Canaveral. Fla., has been 
chosen to provide a track which permits 
the use of existing tracking stations 
throughout the world. It will also en- 
able the Atlantic Missile Range to be 
used as a launch and reeo'ers’ area, and 
« ill pros ide an orbit which remains o\ cr 
the continental U. S- for a considerable 
time to allow continuous tracking. Or- 
bit also will remain o\-cr friendly terri- 
torv and within the temperate zone of 
the world. 

Astronaut Recovery 

Every effort will be made to recover 
the Mercury astronaut in the .Atlantic 
Ocean. Kraft said that if sufficient vc- 
locitv is not achieved on launch to per- 
mit at least 11 orbits, retrorockets will 
be fired immediately and the mission 
aborted. Recoverv' therefore could be 
effected in the Atlantic by helicopter 
and/or surface vessel rather than per- 
mitting an impact on Africa. 

If sufficient velocitv is achieved for 
11 orbits, but not enough for three or 


more, then one complete orbit will be 
allowed and the retrorockets fired upon 
its completion. Goal, however, is to 
permit a maximum of three orbits on 
the first attempt. Altitude of the thrcc- 
orbit mission will be about 105 naut. 
mi. Altitude on the 18-orbit mission 
will be 120 to 125 naut. mi. 

If, due to unforeseen circumstances, 
the re-entrv and recovery cannot be ef- 
fected in tlie Atlantic, air and sea rescue 
units throughout the world will be de- 
pended upon. 

Project Mercurv, if it were to be 
placed in one of five categories of na- 
tional interest problems, i.e.. economic, 
political, psvchosocial, military or sci- 
entific-technological, must surely be 
placed in the political category, accord- 
ing to Col. Charles H. Roadman. 
USAF (MC) chief of the Human Fac- 
tors Division, directorate of research 
and development- He said the U. S. 
is lagging behind Russia not only in 
space exploration but in the exploitation 
of space achievements. The political 
significance of scientific-technological 
achievements makes flic latter a force 
with significant international implica- 

In his speech, titled "Space Race- 
Plan or Panic,” Roadman said it has 
been difficult for our top national plan- 
ners to identify our goals because of 
the complexity of the space age. He 
su^sted that vve should perhaps con- 
centrate on being the first to Arenas or 
Mars, in view of the Russian achieve- 
ments in lunar exploration. Russia has 
been able to turn a recent moon ini- 


XV-3 Pilot Wins Kincheloe Award 

The Iven C. Kincheloe award for the most outstanding experimental flight test 
work during the previous vear has been awarded to Maj. Robert G. Ferry of 
Edwards AFB. Calif. Ferry was honored for his work in testing the Bell KV-$. 
Although not directly related to his work ns experimental test pilot at the Air Force 
Flight Test Center, he has performed many hazardous flights rescuing downed 
pilots and stranded campers in the high Sierras, 

Mrs, Dorothy Kincheloe, widow of Capt. Kincheloe, presented the award to Maj. 
Ferry on behalf of the Societv of Experimental Test Pilob. 

Honorary fellowships were awarded by the Society to: 

• E. D. "Sarn" Shannon, chief of flight research. Convair, for development test 
fiving of such aircraft as the Martin B-IO, B-26, PBM3 and Mars, and Convair’s 
PB-4V, A-31, Convair Models 110, 240. 340 and the XF2Y1 Seadart. 

• William H. McAvoy, retired from National Advisory Committee for Aeronautics 
in 1957, for early systematic testing of autogyro and belicoptec aircraft and many 
other contributions while a test pilot at NACA, Langlev Field (1920-1940), and 
chief test pitot. NACA’s Ames Laboratory (1940-1957). 

a Maj. Alexander P. dc Seversky, founder of Seversky Coep., which bter became 
Republic Aviation, for early design and testing of a series of fighter aircraft which 
culminated in the P-47. He also was lauded for his conbibutions to the advance- 

Advancement to grade of fellow was bestowed to Charles Tucker, Lockheed Air- 
craft Corp.. lackson G. Armstrong, formerly of Douglas Aircraft, and Fred S, Cham- 
berlain, Cuctiss-Wiigbt Corp, 
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Soviet 'Cosmonauts/ Dogs Participate in Space Research 


Russian magazines "C^onyok" and "Soviet Union” this niontli carried details of work being done on the Soviet inan in-space program. 
Russian ‘cusmonauts" are reportedly training at an undisclosed site with facilities inchidliig an altitude chamber, decompression cabin 
and centrifugal accelerator. Technical details were sparse. Rnssian "cosinonaut'’ in left photo teceira final instructions before a test. At 
right, a female dog named Gvpsy. clad in pressure suit, is shown after an altitude chainbct test. Soviets have used dc^ in altitude cham. 
bers with and without pressure suits. In one experiment the Russians took a dog to a simulated high altitude, without a pressure suit, until 
the animal's blood went into vaennm boil and its skin expanded. .After the experiment the dog walked ont. apparently normal. "Boiling 
docs not bring harm to the animal if it docs not last long," the Ogonyok article said. “In bboratories the state of negative gravity lasts only 
from 1 to 2 sec.." Soviet Union magazine said. Experiments with animals bunched into space "give some reason to consider that the 
slate of negative gravitv, by itself, will not violate basic psychological functions of the human body-besides. with the help of technical 
means it is possible to create (artificial) gravity in a cosmic cabin." 


pact feat into an important adxantagc 
in, international trade bv implying that 
if they can make a rocket hit the moon, 
they can do anything, he .said. 

Roadman also suggested that one of 
the astronauts should be sent into space 
as soon as possible so that the U. S. 
could score a beat on Russia. 

Dvna-Soar (DS-1) probablv will un- 
dergo flight testing similar to the North 
American X-1 5 program in the pte- 
liminarv stages, according to Lt. Col. 
Harold Russell, head of the Manned 
Spacccr.ift Section at the Air Force 
Flight Test Center, Edwards .\FB. He 
also said the Ds-na-Soar glide re-entry 
\ehicle probabh- will be air launched 
from a Boeing B-?2 for preliminaiy 
glide landings at Edwards, as has the 
X-1 5. A recoverable first-stage boost 
for Dvna-Soar may also be prosided by 
using a North American B-70 for an air- 
launching vehicle. 

Russell also said the dcci.sion on the 
cnntr.icf award between the Martin- 
Bell team and the Boeing team has been 
made bv the .Ait I''otcc but not yet 
announced. Selection of pilots for 
Dvna-Soar is under way from among 
the ranks of Air Force and N'.ASA 
pilots. The sclccHoii process is similar 
in some respects to the cxtcnsi\ c screen- 
ing for Project Mercury. 

Ability of a pilot to control a hyper- 
sonic glide rc-enhr vehicle was dis- 


cussed bv E. V. Marshall. Dvna-Soar 
project manager, .Astronautics Division 
of Ghana' Vonght .Aircraft. Marshall 
said simulator studies showed that 

E ilots with a moderate amount of simu- 
itor ttaining can successfully manage 
the kinetic cuergv of a re-entry-type 
glide vehicle. Energy management, a 
ftiirh' new term in pilot language, is 
concerned with properh' expending the 
potential and kinetic energy of a 
manned aircraft so that a safe landing 
at a predetermined point can be 
effected- Potential energy which is due 
to the aircraft’s nltifndc may amount 
to one-half million foot pounds pet 
pound of vehicle weight at an altitude 
of 500,000 ft. Ilnwcscr. kinetic energy 
of a hvpcrsonic \chicle mav amount to 
20 times the |50tential energy or 10 
million foot pounds per pound of sehi- 
de weight- 

PrO'iding a simulator which will 
afford fairly realistic training in energy 
management to present the structural 
and temperature limits of a rc-entrs' 
schiclc from being exceeded will cost 
approximatclv S8.0 million, Marshall 
.said (AW Apr. 20, p. 56). 

New appraich to posser-off landings 
which nias' be applied to a Dyna-Soar- 
Npe vehicle were described by Fred J- 
Drinkwafer, experimental test pilot 
ssith NASA's .Ames Rcsc.irch Center. 
Instead of a traditional 560-dcg. o\et- 


head approach, the nesv technique, 
investigated by NASA using an F-104A. 
consists of a straiglit-in dive bombing 
t\ pe of ap|)toach to the runway - .Advan- 
tages claimed by Drinkss-atcr for this 
tvpc of approach ate that greater land- 
ing accutacs' can be achieved and alti- 
tude from which the approach is 
started is not so critical as in the >60- 
deg- or cthead t\pc. 

Tahnique consists of dis'ing the 
aircraft at a preselected point in line 
with the runway centerline. Duriirg the 
tests, the aiming point, as well as the 
dive angle was \-ancd but in each e.isc 
it was planned so that when pull-out 
was completed, the normal hlccd-off 
rate of airspeed would permit the air- 
craft to be at landing speed when over 
the touchdown |)oinf. 

Altogether. >0 approaches were made 
in which a predetermined landing point 
was hit within 600 ft. while airspeed 
was within 10 kt. of that ptedicted- 
Approaches were made with gear and 
flaps up at 450 kt, and with gear handle 
down at >00 kt. .Airspeed was \aricd 
b\- the use of speed brakes. 

Altitude at which the power-off bnd- 
ings were commenced varied from 
1 5.000 to 20,000 ft. and no external 
guidance other than pilot reference to 
the ground was used. .All landing were 
accomplished in less than 6.000 ft. 
without the use of a drag chute. 
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THE JET 
HAS YET TO BE 
BUILT THAT 
HOPPERS 
CAN’T QUIET 


KOPPERS PORTABLE RUN-UP SUPPRESSORS 
ARE ADAPTABLE TO ALL JET ENGINES 

Jet engine noise at airports, air bases and at manufac- 
turers' test facilities is now being reduced 25 to 30 decibels 
economically by the use of Koppers Portable Run-Up 
Suppressors. 

These lightweight, completely portable units are 
lessening the risk of hearing damage as well as improving 
community relations by actually inhibiting the genera- 
tion of jet noise. No direct connection to the aircraft or 
engine is needed with these units and their guaranteed 
rugged durability gives long service life with little or no 
maintenance. Write for complete details and Koppers 
new sound control brochure to: Koppers Company, Inc., 
Sound Control Department, 3509 Scott St., Balto. 3, Md. 



SOUND CONTROL 

Engineered Products Sold with Service 




Thunderbirds 

Subject Hamilton Standard 
Fuel-Air Starters 
to Grueling Field Use 


Tight as a Totem Poie 

That's how the Thunderbirds barrel into their famous 
corkscrew roll. They take off in tight formation, too, with 
pushbutton starts from Hamilton Standard fuel-air starters. 


HAMILTON STANDARD 

DIVISION OF UNITED AIRCRAFT CORPORATION 


1,000 success/u/ starts in 5 months 
prove rvggedness and dependability of 
Hamilton Standard's fAS-450-9 units 

By installing Hamilton Standard self-contained fuel- 
air starters in their F-lOOCs last April, the Thunder- 
birds found they could put their show into motion 
right on the ground with fast, simultaneous starts. 
In fact, between April and September, each plane 
logged over 200 successful starts. What's more, the 
Thunderbirds have eliminated 3,000 pounds of 
equipment from their baggage. 

Field reports like these reinforce one of the out- 
standing starter records in the industry. Over 14,000 
Hamilton Standard starters . . . pneumatic and fuel- 
air .. . are in service today on 27 types of front-line 
aircraft. That’s experience you can count on. 


MISSILE ENGINEERING 



THOR IRBM is erected to firing position at Vandenberg AFB, Calif., whetc US.\F is training operational ballistic missile crews. 


Vandenberg Trains USAF Missile Crews 


By William S. Reed 

Vandenberg AFB— Operational train- 
ing for U.S. Air Force and Roval Ait 
l''orce missile crews is being conducted 
on a round-the-clock basis with live 
firings of Atlas and Thor ballistic 
weapons from this West Coast Stra- 
tegic Air Command base. Scheduled 
for the future are firings of Titan mis- 
siles from underground silos, construc- 
tion of the first of wliieli will be 
completed in January, 1960. 

Developing concurrently with the 
training program for Atlas is what 
missilemen here call the emergency 
w-jr operation capabilitv. That this 
base has iin operational capabilitv was 
demonstrated early in September with 
the first firing of an Atlas missile bv 
an all-USAF crew (AW Sept. 14. p. 
32). 

Vandenberg AFB is not a western 


counterpart of Cape Canaveral, Fla., nor 
is it a highlv instrumented stepping- 
ofF point for the cxplonition of outer 
space. It is being constructed and will 
be manned for the purpose of provid- 
ing operational training and. in emer- 
gency, for launching intercontinental 
ballistic missiles, according to First 
Missile Division Commander Maj. 
Gen. David Wade. 

Prime Mission 

Wade says Vandenberg AFB is no 
more like Cape Canaveral than Ed- 
wards AFB is like San Diego Naval 
Base, a comparison he uses to point out 
that the prime mission here is opera- 
tional training. Support of space pro- 
grams, such as the Di5co\crcr series, is 
secondary to the main Strategic -Ait 
Command mission. 

To provide this base witli the 
facilities whicli will make it to missiles 


what Randolph Field was to the ait- 
])lanc, the Air Force has allocated 
funds in the amount of 5178,607,000. 
At the end of September. 583 million 
already had been paid or committed on 
contracts. 

Of the total amount allocated, 
slightly more than 5120 million will 
be spent for direct support of Atlas, 
Titan, Thor and space programs. 

More than 532 million will be spent 
on support facilities such as airfield im- 
provement. construction of instrumen- 
tation facilities, and the rch.ahilitntion of 
office bindings, classrooms, etc. 

Remainder of the funds, admin- 
istered scparatciv and amounting to 
approximately 525.5 million, are 
directed toward construction of 1.800 
family dwellings, 3.400 of which are 
completed to date. Not included in 
the abose amount is 53.5 million in 
Air Defense Command funds for con- 



Maj. G«i. 
manded the First Missile Division at 
Vandenberg AFB since Jamiarj. 1958. 
Dining this time, he has seen the .Atlas 
training program grow from its incep- 
tion in March. 1958, to the first limited 
operational capability lanncliing. 

Wade was bom in Minden. La., in 
1910 and entered the .Air Force as a 
cadet in 1935. He was first assigned to 
Strat^ic Air Command after a tour of 
duty as vice comnunder of US.AF Scciir- 
itv Service, which ended in 1950. 

One of his first S.AC commands svas 
the 9Sth Bombardment Wing whose 
mission was bombing strategic targets 
in North Korea, He commanded vari- 


Maj. Gen. David Wade 

A'adc has com- mw SAC 


inspector general for SAC headquarters 
in 1955. He became SAC chief of staff 
in September, 1956. 

When asked about the recent Depart- 
ment of Defense decision whereby the 
Air Force was given the bulk of the 
missile programs in the future, he said 
he >5 "glad the Air Force got the job 
since they have done 90% of the work 
on ballistic missiles to date," 

As for the iiiission of Strategic .Air 
Command. Wade says, “with 18% of 
the defense budget. SAC has 90% of 
the detenent mission and in that re- 
spect, the taxpayer is getting a good 
job for the money." 
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that can think 
anywhere 


The systems of tomorrow will require 
digital computers that can think any- 
tv/iere— intellects that will remain su- 
perior in any environment. 

ARMA— already producing com- 
puters for its inertia] guidance system 
in the ATLAS ICBM — has accepted 
the challenge and developed a light- 
weight, second-generation digital 
computer applicable to oU types of 
navigation. It can be used in space, 
atmospheric, surface, subsurface and 


ground navigation, making possible 
programming flexibility. 

This all-solid state computer, with 
no moving parts and using silicon 
semiconductors exclusively, has a 
memory that is non-volatile and has 
non-destructive readout. And this 
computer has 40 per cent fewer parts 
than ARMA's first-generation pro- 
duction model, which has a test per- 
formance unequalled by any other 
digital computer. 


An even more sophisticated third- 
generation computer, surpassing the 
reliability of the first two with still 
less weight, will be produced in the 
future by ARMA. The reliability of 
all three generations will be assured 
by thorough testing in ARMA’s en- 
vironmental facilities— the most com- 
plete in the industry. 

ARMA, Garden City, N. Y., a 
division of American Bosch Arma 
Corp. ... the future is our business. 


AMCntCAM BOSCM yUtMA COfU»OftaWW€Mr 



ABBREVIATIONS key is; IRSS (instnimcntatioii and range safety system): CDT (com- 
mand destroot transmitter); COT.\R (correlated tracking and ranging): RIM (receipt, 
inspection and maintenancc-Thor): ICC (instrumentation control center); MAB (missile 
assembly building); SM 6$ (Atlas); SM 68 (Titan), and SM 75 (Tliot). Liquid oxygen 
storage facilities are at lower right center, neat the Bomarc complex. 


struction of a Bomarc B unit, which 
now is under construction. 

Transforming this 64,000-acrc 
former armored and infantry training 
site known as Camp Cooke into the 
United States' first operational missile 
training site has been going on since 
the activation of the first USAF unit 
in Julv, 1957, Originallv under the 
Air Re.search and Deselopment Com- 
mand, Vandenberg was turned over to 
Strategic Air Command and the First 
Missile Division on Jan. I, 1958. 

Impact on the local economy has 
been considerable since base personnel 
spend about 54,25 million per month 
in the surrounding communities. 

Lompoc (1955 population 5,520), 
about eight miles distant from the 
base, showed Fiscal 1959 increase in 
taxable sales from $4-9 million to Sll.6 
million. Santa Maria, 14 mi. from 
Vandenberg, but with bvice the popu- 
lation of Lompoc, showed a nearly 
twofold increase in taxable sales, $17.5 
million vs. S53.9. 

Facilities Availoble 

In terms of facilities, this provides; 

• Six Atlas launching pads, three of 
the upright type and three of the “lie- 
down’ type. Uptight pads, already 
completed, are being used for the Atlas 
training program. Semi-hardened 
lie-down tvpes are not yet complete. 
Latter will require less effort on the 
part of launching crews due to greater 
case of maintenance with the missile 
in the horizontal position. 

• Seven Titan silos, four of which are 
about 65% complete. Second set of 
three silos, started in April, is estimated 
to be 27% compelte. 

• Ten Thor launching pads used for 
training RAF crews. 

• Additional facilities, more highly 
instrumented than necessarv for opera- 
tional firings, for support of space 
programs. 

• Technical support facilities consisting 
of range in.strumentation. range safety, 
improved airfield facilities and other 
housekeeping items. 

It was from one of the three upright 
gantrv launchers that the first opera- 
tional Atlas was fired early in Septem- 
ber. SAC missilemen say that launch 
preparations on the upright gantry are 
much more difficult than will be the 
procedure with the missile in a horizon- 
tiil position. One of the big handling 
problems is that Atlas cannot support 
its own weight unless fully fueled or 
pressurized. In the upright position 
the missile is suspended from its nose. 

In the horizontal position, pre- 
launch checkout will be significantly 
improved even though the missile must 
still be “stretched” while it is lying 
in its trailer. Access to components for 
checkout will be easier and later model 


missiles, designed for horizontal stor- 
age, will have simplified fueling and 
checkout procedures. 

Horizontal launch sites are refened 
to as semi-hardened since the weapon 
will be covered by a heaw enclosure 
prior to the erection and fueling opera- 
tion. Present manning requires 1 3 op- 
erators to launch Atlas from the gantrs' 
but only 12 will be needed in the semi- 
hardened installation. S.AC men pre- 
dict an even further teduch'on in per- 
sonnel requirements as the advancing 
state of the art permits simplification 
of the launching procedures. 

Construction of the first underground 
Titan complex consisting of missile silo, 
equipment tcriiiinal facilitv. propellant 
storage facility, tunnels, command con- 
trol center, powerhouse, antenna silo 
and other related work, was commenced 
on July 21, 1958. Like other construc- 
tion work at Vandenberg. contracts on 
Titan construction have been admin- 


istered by the Western Area Office of 
the Los .Angeles District, U. S. Amiv 
Corps of Engineers- 

First complex of four silos, including 
interconnecting tunnels of approxi- 
matclv 10 ft. in diameter, and the 
longer main tunnel which will connect 
the entire complex with an under- 
ground command control center, now 
is more than half complete. Largest of 
these concretc-lined holes for the mis- 
sile itself is approximately 40 ft. in 
diameter hv 160 ft. deep. 

A Corps of Engineers spokesman re- 
fers to the construction of Titan silos, 
-Atlas gantries or -other technical facil- 
ities as the "brick r.nd mortar" part of 
the job. Installation of the instru- 
mentation or “jewelrv" is not under- 
taken by Corps of Engineers but is left 
to individual contractors, or in some 
cases, to .Air Force personnel. 

Oldest facilitv frcvin the standpoint 
of operation is thelO-pad Thor com- 
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for Efficient Servicing 
Jet Airiiners 


Hoiiey Announces 
A Nationwide Service Network 

of Commerciai 

r' 
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In 14 key areas throughout the U. S., there is now 
a competent Hoiiey service shop readily accessible 
to airlines flying the Boeing 707 or Douglas DC-8. 
These service outlets are fully equipped and 
stocked branches or main service departments of 
three well-known aviation parts and service dis- 
tributors; Pacific Airmotive, Southwest Airmotive, 
and Airwork. 

Each of these distributors has personnel spe- 
cially trained in the servicing of Holley aircraft 
products and each maintains a stock of both as- 
sembled units and components of Holley compres- 
sor bleed governors and actuators. Replacement 
or service of these jet engine accessories is literally 
only minutes away from any metropolitan center. 

If you would like a complete brochure of 
Holley products, facilities, and service outlets, 
simply address the Aircraft Division at Holley. 
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Graph shows the 10-hour, lOO-heurond 1000-hour rup- 
ture strength that Inconel "713C" provides at 1700^F 


New cast alloy! 

New rupture strength! 


Now aircraft and missile designers have a new alloy to work 
with:— Inconel “713C”* nickel-chromium cast alloy. 

It was developed especially for high temperature in- 
vestment cast parts in advanced jet aircraft and missile 
hardware. 

Basically, Inconel “713C” alloy combines outstanding 
rupture strength at 1700’F (see graph) with excellent 
resistance to thermal fatigue and good castability. 

Other new high temperature alloys 

In addition to Inconel "713C”, a number of other new high 
temperature alloys have been developed which may well 
be the answer to material-selection problems in missile 
design. They include: Incoloy “T" titanium-containing 
nickel-iron-chromium alloy, Incoloy “901”* nickel-iron- 
chromium alloy. Inconel “700”* age-hardenable nickel- 
cobalt-chromium alloy and Inconel “702"* aluminum- 
containing nickel-chromium alloy. For comprehensive data 
on these new nickel alloys, write to; -i * 

HUNTINGTON ALLOY PRODUCTS DIVISION 

The tnlernationel Nickel Company, Inc. 

67 Woll Street New York S, N. Y. 



IIMC0IME^”7I30 
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99 


Vandenberg Personnel 

(as of September. 1959) 


Militan (offiects and airmen). . . . 5.15? 

ITepL of Air Force civilians 890 

Corps of Engineers (including 

Missile contracloi personnel 

Convait 2.084 

Douglas 690 

I«kheed 577 

Martin 199 

General Electric 21? 

American Machine & Foundry 151 

Kellogg Switchboard 150 

Rcicketdyne 10? 

Burroughs 53 

Aeroiet-Gcneral 34 

Total 11.097 


plex. First launch from a Thor pad 
look place in December, 1958. Since 
then, five other Thors have been 
launched . 

Discoverer launcliin^ also har e taken 
place from the Thor complc.x, making 
a total of 12. Thor site probably is the 
most active in Vandenberg, since it is 
the scene of continuous Royal Air 
Force training. 

Although Thor is completely RAF- 
manned insofar as maintenance, erec- 
tion and launching of tlie vehicle is 
concerned, USAF personnel go through 
the Thor program to provide instructor 
replacements and tc serre with Thor 
units in England. Main function of 
USAF personnel is responsibility for 
the warhead and to “turn the key” 
which arms the missile (AW Julv 13, 

p. 29). 

Instrumentation Squadron 

Range safety and instrumentation is 
under the supervision of the 704th In- 
strumentation Squadron commanded 
by Cot. Lucius A. Perry. F'ormcrly of 
Cape Canaveral, Perry has seen over 
600 missile launchings, and has the 
weighty responsibility of activating the 
destiuct system if indications are that 
the vehicle is going astray. 

Vandenberg docs not hare the exten- 
sive instrumentation found at Cape 
Canaveral because the main function 
here is operational training for Thor 
and Atlas, requiring onlv the limited 
instrumentation necessary for peace- 
time launchings and operational train- 
ing. 

Supporting research and dcrelnpincnt 
efforts are incidental to the mission pre- 
scribed b)' SAC headquarters. 

All major components of the 704th's 
equipment now arc installed and in 
working order. Howerer, a bit more 
construction remains to be done. The 
instrumentation is what Col. Perry re- 
fers to as “non-standard Air Force” and 
it was necessary to start from scratch 
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Vandenberg AFB Satellite Firings 


DATE 
16 Dec. '5. 
28 Feb. ’5' 
13 Api. '5' 
16 .Apr. '5< 
3 Inn. ’5' 
16 Inn. '5-; 


II’ERATING 

SAC 

BMD 


19 .Aug. '! 
9 Sept. '■ 
17 Sept. ’■ 


succcsstui 
orbit, no i 
siicccsitul 
succcsstui 


to build up wliat was needed. Mission 
defined for the 704th instrumentation 
squadron is to; 

• Provide missile flight safety. 

• Provide missile ]K.'rformance data. 

• Provide missilc-bome telemetry and 
command destruct system. 

• Coordinate with service and civilian 
agencies. 

Provisions for missile flight safety 
mainlv revolve around determining im- 
pact lines and developing destruct 
charts prior to each launch. Impact 
lines are boundaries in vvliich tlic mis- 
sile or its components may fall during 
the course of a Higivt. Destruct charts 
are drawn so as to confine the missile 
along a three-dimensional track contain- 
ing a certain margin for error. Devia- 
tion from this prescribed track may 
cause a portion of the missile to fall 
beyond the predetermined impact lines, 
cause for in-flight destruction. 

Missile performance data gathered is 
of the limited tvpc such as is necessarv 
to determine success or failure during 
operational training firings. Gathering 
of dovvurange information and deter- 
mination of nose cone impact is the 
responsibility of the Pacific Missile 
Range. Some data gathering may be 
left to a contractor as in Lockheed's 
role in the Discoverer firings. 

\Ii,ssilc-bornc tcicmetrv is not as ex- 
tensive as that required for research and 
development firings at Cape Canaveral. 
Onlv instrumentation sufficient to tell 
which subsvstcm failed, and not neces- 
sarily vvhv this subsvstcm failed, is re- 
quired for operational training- -A small 
additional amount of instrumentation 
is necessiiry during the training 
launches at Vandenberg bevond what is 
normally used in .in operational missile. 
It is not nearly as extensive as tlic in- 
strumentation carried during research 
and development firings at Canaveral. 

Date, time and trajectory of each 
missile firing is coordinated by the in- 
strumentation squadron with service 
and civilian agencies. .Aside from noti- 
fying the internal organization at Van- 


denberg, coordination is effected with 
tlie Pacific Missile Range vvliich in 
turn is responsible for issuing the neces- 
sary warnings, notices and taking nor- 
mal safety precautions. 

One of tlie most important civilian 
agencies to be notified, and with which 
to effect coordination, is the Southern 
Pacific Railraid. whose main line from 
San Francisco to Lns Angeles runs 
through the Vandenberg firing area. 
Generally, firings are scheduled around 
the passage of trains throiigli the area 
with onlv an occasional third-class 
freight being delayed for a launching. 
This necessity for firing between trains 
becomes understandably complicated 
since onlv a few of the fast freights and 
passenger trains run on a predictable 
schedule. 

The Southern Pacific agent who at- 
tends each firing in a safety advisory 
capacity describes the Southern Pacific 
as an "engineer’s lailrnad." Significance 
of the term is that the responsibility 
to make the next siding in order to 
make wav for a faster overtaking train 
is left up to the engineer rather than 
to a central coordinating agency. 
Safety Reconnaissance 

To ensure that the safety of trains is 
not compromised by a missile firing. 
Vandenberg mounts aerial reconnais- 
sance missions during the final count- 
down for each launch. Depending on 
the availability of aircraft, base pilots 
flv over the railroad to the north and 
south of the firing area and communi- 
cate to the instnnncntation control 
center the whereabouts of trains in the 
immediate vicinitv. For westerly firing.s. 
onlv a short section of the track need 
be cleared, hut for southerly firings, 
such PS the Discoverer scries, tlic mis- 
sile flight path traverses or closely paral- 
lels 3 con.siderably greater stretch of 
track. Countdowns have been held up 
in the past because of trains and will 

f irobablv continue to be delayed in the 
uturc, especially if the scheduled 
launch time is not met. 


Instrumentation facilities at Vanden- 
lierg include the instrumentation con- 
trol center, from which point the mis- 
sile is tracked and to which the data is 
fed. Command destruct transmitter is 
also operated and maintained by the 
iiistrimientjtion section. The command 
district transmitter is completely dupli- 
cated in cacli missile and in the ground 
facilities. 

Radar is also used for missile track- 
ing, especially in the first stage and the 
initial portion of second stage flight. 
Radars arc of the non-search type and 
arc initiallv locked on the target by 
optical metliods. Two Navy gun-laying 
optical sights, one located directly be- 
hind the line of flight, the other at 
right .angles to tlie line of flight, are 
employed to obtain initial tracking. The 
radar is slaved to the optical trackers 
and once locked on continues tracking. 

.Additional tracking is accomplished 
through a svstem of correlated tracking 
and ranging (COTAR). COTAR uses 
a field of antennas located X-fashion. 
vvliich is near tlie instrumentation con- 
trol center- COTAR determines the 
three-dimensional position of the mis- 
sile and automaticallv presents this in- 
formation to the range safety officer 
during the course of the missile flight. 

Two operational training programs 
are under vvav at Vandenberg on the 
Atlas and TTior missiles. Third program, 
for Titan, is scheduled to commence 
with completion of the silo complexes. 
The 576th Strategic Missile Squadron, 
commanded by Col. J. J. Easton, re- 
cently conducted the first operational 
Atlas firing. Mission of the squadron, 
according to Easton, is two fold; 

• Operational training for the purpose 
of forming a cadre of instructor per- 
sonnel simultaneous with developing 
opcration.ll crews for future Atlas sites. 

• Eme^ency war operational capability 
(the firing of Atlas deterrent weapons 
in the event of a national emergency). 

The ?92nd Missile Training Squad- 
don (TLior under Col. R. E. Barton, is 


Vandenberg Funds 

Allas $ 60.000.000 

Titan 34,317,000 

Thor 6.230,000 

Space projects 19,230,000 

.Airfield constmetion 

Technical facilities) 52,700,000 

Faniilv dwellings 

(1,805 units) 25,560,000 

Total $178,607,000 


Not included is $3,500,000 going for 
constmcHou of Bomarc Facility. Of the 
funds allocated. S83.000.000 Iws already 
been spent or programed. 

(Coiifimied on p. 83 ) 
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Ansco Superay 'D’ 

An ultra-speed x-ray emulsion specifically designed for 
use with intensifying screens of calcium tungstate types 


Here at last is an all new fine 
grain tilin that has extremely 
wide latitude when exposed 
either by direct x-rays or with 
lead screens. 

Try this superb new film and see 
the consistently superior results 
in flaw detection through speci- 
mens having a wide range of 


thicknesses. All this plus higher 
performance with calcium tung- 
state intensifying screens to in- 
crease speed, make Ansco Su- 
peray “D’ ideal for testing heavy 
metals with low voltage equip- 
ment. Ansco, Binghamton, N.Y., 
A Division of General Aniline 
& Film Corporation. 


Ansco 


Industrial X-ray 




General Mills scientists are helping today toave the way for 


trip to the moon 


The Mechanical Division of General Mills is 
oontributing to man’s knowledge of space 
through work in the vast field of geophysics. 
Important effort is directed toward increased 
knowledge of space phenomena vital to the 
future of space travel. 

Our research activities cover broad areas in 
physics, chemistry, mechanics, electronics 
and mathematics. Some of the studies repre- 


sentative of these activities are: ions in 
vacuum, deuterium sputtering, dust erosion, 
magnetic materials, stress measurements, 
surface friction and phenomena, trajectory 
data and infrared surveillanoe. 

In our engineering department, current proj- 
ects include; airborne early warning systems, 
micro wave radar teat equipment, antennas 
and pedestals, infrared and optics, inertial 


guidance and navigation, digital computers. 
Our entire manufacturing department is 
geared to produce systems, sub-systems and 
assemblies to the most stringent military 
requirements. Our people have a wealth of 


experience In complex military projects. 
We will be happy to discuss with you the 
many ways in which our research, engineer- 
ing and manufacturing capabilities can serve 
you. Write for more information. 


MECHANICAL DIVISION 





Just name the tensile strength... 

SPS offers a tension bolt and companion locknut 
for every application up to 260,000 psl 


i» 





Tension bolts and locknuts shown (a 
fraction of the complete SPS line) are 
serviceable to 550“P. Other fasteners 
arc available for service through 1600°F. 
Whatever your particular requirements, 
SPS can offer a bolt and locknut com- 
bination certified for high mechanical 
reliability. For complete information, 
write SPS— manufacturer of precision 
threaded fasteners and allied producta 
in many metals, including titanium. 



AIRCRAFT / MISSILE Division 




JENKINTOWN 3, 
PENNSYLVANIA 


SPS WESTERN, 

SANTA ANA, CALIFORNIA 


-En^e ersig nd Scientists 
who are contemplating a 
change of association this 

,^^ider«Qonvair-San Diego 
in their future. We are 
Iv^ir 




■ now involvea in an orderly 
sfaftmg program which 
will continue through 1959. 

This means that many 

career opportunities exist 
now in thf,‘ sp^ialties listed 
on the next page. If you would 
ke to learn^^i^^bout 
our work; (iii^c^pany and 
munity, returame” 
attached Professional Employment 

Jl 

mt, JShfidential 


ou^Rmmij 


essior 

'e^n 


InqlH'ry. A conve] 

^ interview can be arrangei^ i^k 
in your city by 


con’9'X‘tr7*m'^ die^ i 

CONVAIR DIVISION OF 

GENERAL DYNAMICS ' 



If you would like us 
to send you a copy of 
this new brochure, 
which describes our 
Engineering Department 
in detail, simply 
check the appropriate 
box on the reverse 
of this card. 



lEGO. CALIFORNI 


POSTAGE WILL BE PAID BY 

CONVAIR/SAN DIEGO ENGINEERING 



ENGINEERS AND 
SCIENTISTS,...,.... 

demonstrated a level of ability above mere competence . . . who 
seek assignments above and beyond their present capabilities 
...will find the technical challenge they desire in projects 
ranging from the Convair 880 and 600 Jetliners to the appli- 
cation of nuclear energy to weapons systems at Convair- 
San Diego. Significant work is in progress on electronic tech- 
niques for infra-red, radar and optical system reconnaissance, 
manned satellite vehicles, VTOL and STOL aircraft, anti- 
submarine missiles and detection systems, and anti-satellite 
studies. 

Important, too, is the company itself. Convair- San Diego’s 
present-day stability has been carefully built on a founda- 
tion of achievement spanning more than a third of a century, 
and joint programs with other divisions of General Dynamics 
Corporation broaden the areas of activity and association for 
engineers and scientists. 

The unsurpassed climate of friendly, uncrowded San Diego, 
California, is a bonus advantage enjoyed by Convair families. 
This city of about half a million people extends from the 
Mexican border along the coast almost 30 miles. Elementary 
and high schools — public, private and parochial — are among 
the nation’s best. Advance education facilities include the 
La Jolla campus of the UniversitjS of California, which will 
soon offer advanced degrees in the sciences, San Diego State 
College, California Western University, and University of 
San Diego. 

Assignments are available now for engineers and scientists 
with training and experience in one or more of the following 
specialties : 

AERODYNAMICS • DESIGN (Aircraft Furnishings, 
Structures, Electrical and Electro-Mechanical) • 
DYNAMICS • ELECTRONICS (Advanced Systems, 
ASW Systems and Components, Infra-Red, Microwave 
and Antenna Development) "ENGINEERING FLIGHT 
TEST • HUMAN FACTORS • MATHEMATICS • 
MOLECTRONICS • OPERATIONS ANALYSIS • 
PRODUCIBILITY (High Temperature Sandwich Con- 
struction) • PROPULSION FLUIDS • WEAPONS 
SYSTEM ANALYSIS. 

Openinp also exist in many other areas. If you are a qualified 
engineer or scientist, we urge your prompt inquiry on the 
attached Professional Employment Inquiry form. 

CONVAIR/SAN DIEGO 

CONVAIR DIVISION OF 

GENERAL DYNAMICS 


SAN DIEGO. CAUIFORNU 



Short Seacat Fired in Launcher Trials 

Short Seacat ship-to-a!r missile is fired durin| test trials at Belfast, Northern Ireland. Missile is being ptojected from launcher by 
rocket power and is fired into bales of straw for recovery. Short Brothers * Hartand says this firing technique eliminates the need 
for range facilibes. Seacat is under development as an anb-aiiciaft defense weapon for Royal Navy. 


training RAF crews for Thor squadrons 
deployed in England. 

Barton's Thor squadron provides pre- 
opcrational training, or integrated wea- 
pon svstein training, to personnel who 
have first gone through indiv idual train- 
ing at with the contractor. These 
specialists in individual missile systems, 
sucli as hydraulics, propulsion, clcc- 
honics. etc., ate then “welded into a 
team.'' Barton savs his program could 
be compared with the operational train- 
ing unit method of training air crews 
whetebv pilots, navigators, bombardiers, 
radio operators, etc, come from their 
individual schools and ate given ex- 
perience as an integrated crew. 

Launch Crew 

Actual launch crew for a Tbor from 
a three-missile coinplex consists of one 
launch control officer for the entire 
complex, one console operator for each 
missile and one missile maintenance 
technician for each missile. The seven- 
man crew is the minimum requited 
once the missiles have been placed on 
the pad and final checkout of com- 
ponents completed. During the eight- 
week program a launch crew goes 
through a total of 12 countdowns be- 
fore it is considered fullv trained. SAC 
type standardization checks are given 
launch crews much in the same way a.s 
standardization cliecks arc given bom- 
ber flight crews. 

Number of students in the Thor 
training program has varied from 1 50 
to 300 at any one time. Once a student 
reports for training, each interval of 


liis time from check-in to completion 
of the program is planned in advance. 
Altogether some Iz.OOO tasks must be 
accomplished by any one group of men 
proceeding through tlie prugtam. Prog- 
ress is kept on punclicd IBM cards to 
make sure that no portion of the pro- 
gram is overlooked. 


Acceptance crews which receive cacli 
missile from the contractor and prepare 
it for launching usually go tlirough 
their procedure twice during the 
course. Like launch crews, they also 
receive standardization cliecks. Support 
specialists in the various missile sub- 
systems start their training in the re- 



Malkaro Anfi-Tank Missile 


Malkata anti-tank missile, development of Australian Department of Supply, was shown 
minus launcher and wire-control guidance system on the British Ministry of Supply stand 
at 20th SBAC display, Famborough. Missile work was undcTWTitten Iw the British and 
has led to adoption of the weapon as standard for the British atniy. The round weighs 
about 200 lb., has a 90-lb. warhead of conventional explosive. Poweiplant is a solid- 
propellant rocket. Wings are movable for control about three axes; tail surfaces arc fixed. 
Guidance is by trailing-wire system and effeefive range is estimated at approximately two 
miles. System is being produced by National Instrument Co, Pty., Ltd. of Australia, 
More than two dozen test firings have been made at the weapons range at Kircudbright. 
Scotland. Development batch of 190 Malkara missiles was bought last year for evaluabon 
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Il*s all according lo ihe points ol similarity you choose. Differences 
are what really prove llie superiority ot man over mouse. Computers 
have dilTerences, too. In fact, it's in these diHerences that the CSI- 
designed MC-5800 obsoleles every other Analog Computer. The best 
proof lies in 

SpecUical ions 



■ Exclusive dynamic memory makes aulotnalio iterative solution of 
slalislical or optimization problems a reality. 

■ Stable ampiilier operation over the entire feeil-baei: range from 
zero to infinity. 

■ Lowest amplifier grid-rurrent <10*’' ampere. 

■ Amplifiers provide lowest noise level output — less titan one milU* 
volt at unity gain. 

a Amplifier frequency response— flat to 10.000 ops and only 3 db 
down at 28 kc. 

■ Reahlime precision te sjteeds lo 60 solutions/sec. 

■ Exclusive electronic uetterators of the function of two.or-raore 
variables may be programuted at ))alclt.|ioarii in saute lime required 
for setup of single.variabie generators. 

■ Will program 134 amplifiers. 30 electronic multipliers, 18 diode 
function generators. 2 linte-deJay generators, 8 relay aittplificrs. and 
6 servos front one 2128.|tole pulcitboard. 

• Highest perforittance electronic multi()licr — flat to 10.000 cps and 
only 3 lib down at 20 kc. 

• Dynamic mcitiory + high-speeil quick-reset rep-op provide pracli. 
cal approach lo solution of simultaneous partial dilfi-renlial equallons. 

■ Dynatnic memory with liitic-base accuracy of ±10 gsec provides 
automatic paramcler searching by iteration — an exclusive capability. 

■ Solution ol probleitis with up lo 15 amplifiers in closed loops. 

■ Plug-in dynamic contitonenls ease maintenance, 
a Lowest computer cross-talk — rejection greater than 2.000 


TVlAivI 


a Selection of reabtiitie. exjianded-tii 
time without reprogramming, 
a Passive networks stabilized at < I'C above room ambient — no 
oven required. 

a IVKlty SPECIFICATIOX IS CfAHSNTEED TO BE TRt E PEBPOItMANCE 
STANDARD IN StyTAlNED OPER \TION. 

a Only dioile function generators utilizing iv-sistors. jtolrntiomelera, 
and diodes of equal ijuality to those in cottipuling networks, 
a Only diode function generators w'ith individual hi.lo gain positions 
for each segment. 

a Lowest function generator drift < 5 ntv/8 hrs- 
a Lowest servo slep-funrlion overshoot— less than 1%. 
a DC lachoitteii-r fi-eilhack on all servos. 

a Complete control of all atitplifiers. ntullipliers. dividers, ami non- 
linear cquiitment at patchboard. 

a Exclusive equipittenl-iloor |iackaging for free aceesa and quick 
maintenance tetifioul shutdown. — 

a Insulated paleltbnani prevents costly shorting aceidenls. 
a Potver su|tpUes clintinalctl Irottt console — lowest, most stable 
o|ieraling lemperalures — rise < 3°C- 

a Field expandable w-ilhoul tttechunical rework or rewiring. 


There are ntanv more dilfrrencrs lover a hundred, in fact), before 

and we think' youTI agree with ua when we say; The MC-5800 obso- 
leles every other analog cotttputer mailo. 

Computer Systems. Inc. — designers and manufacturers of the high- 
est precision analog computers and computer accessories. 


COMPUTER SY STEMS, I NO., an broad wav, new YORK IS, N. Y. • sp 7-A010 

A Schlumberger Subsiiiarr • lotmerly MU-Centntj inurumatie Carp. 
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ceipt, inspection, maintenance build- 
ing referred to as the RIM building. 
Actual preparation of the missile takes 
a crew of eight men, although not all 
eight are needed simultaneously. 

Once the missile has Bnished in the 
RIM building, it is transported to the 
launch pad where the second phase 
known as indexing is accomplished. 
Here components of the missile are 
assembled and properly mated. Third 
stage of the training is the preparation 
for launch during which the missile is 
erected and external power applied. 
Fourth Phase 

Fourth phase is the launch stage, 
referred to as the T-minus-1 5 period. 
During this stage the missile is held on 
15 min. alert and the crew, during its 
standardization check, can expect to 
launch on a no-notice basis. During 
this latter phase, crews will undertake 
single propellant and double propellant 
flow during which cither one or both 
of the RP-1 and liquid oxvgcn propel- 
lants will be transferred to the missile's 

Thor training will be continuous 
since it is planned for crews to return 
to Vandenberg twice yearly for re- 
fresher training and up-dating, referred 
to as Combat Crew 'training Launch 
program. 

Atlas training course is 12 weeks in 
duration, compared with eight weeks 
for Thor. Like the Thor program, stu- 
dents in the Atlas training program 
come to Vandenberg from individual 
training with contractors at the manu- 
facturing facilities. To a great extent, 
Col. Easton, credits the 1nnr program 
with providing a good deal of help in 
formulating his program. Personnel 
strength of the 576th is a little more 
than 700. One of the prime differences 
in the new programs is the dual role 
of the Atlas training, wherehv the 
Emergency War Operation capabilitv is 
being developed in parallel with the 
operational training program- No sim- 
ilar parallel exists in the Thor program 
because of the obvious lack of opera- 
tional abilitv’ from Vandenberg for the 
Thor weapon. 

Atlas Training 

Atlas training is of a more intensive 
fvpe than that for Thor, primarily 
hecausc of the greater complexitv of the 
missile itself, A launch crew consists of 
1 3 men for the vcrtic.il type launcher 
and 12 men for the horizontal, or semi- 
hardened. installation. Easton savs that 
with cacli succeeding model of Atlas, 
personnel rejuitements become less due 
to a decrease in complexitv of the 
guidance system, fueling svstem and 
other components. One of the biggest 
problems in Atlas is that of quality con- 
trol inspection, because the systems in 



PROTECTION AGAINST 
IN-FLIGHT FAILURE 


LISLE 


CHIP 

DETECTORS 


Lisle Magnetic Chip Detectors provide a constant warning system ogolnst 
in-flight failures when connected to o light on Ihe Flight Engineer's or 
Pilot's instrument ponei. 

Presence of ferrous particles in the lubricant is a proven indicator of 
internal breakdowns. The powerful magnet in the Chip Delector pick- 
up these particles as they appeor. The particles bridge an electrically 
insuloted gap in the Chip Detector ond complete a circuit which acti- 
vates the warning light. 

As an olternotive to a permanently wired system. Chip Detectors can 
be ground checked with a continuity tester. 


Write for complete 
engineering information 
and test samples 

CORPORATION 

CLARI'NOA e IOWA 
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couplings 



Many cities of the world have come closer together 
in the short year sinee the Boeing 707 was put in 
transatlantic service by Pan American World Airways, 
October 25. 1958, 

Janitrol duct couplings have contributed to the 
history-making performance of this famous jet transport. 

The aircraft’s wing anti-icing, air conditioning, and 
engine air extraction systems use an impressive number 
of Janitrol couplings. 

The unique capabilities in Janitrol’s design and 
production of couplings, pneumatic controls, heat exchangers, 
and related components and subsystems are fully described 
in a new brochure entitled "Janitrol Resources.” You are 
invited to write for a copy, on your letterhead, please. 

Janitrol Aircraft Division. Surface Combustion Corporation, 
4200 Surface Road, Columbus 4, Ohio, BRoadway 6-3561. 



pneumatic controls • duct couplings and supports • heat eichangers • combustion equipment for aircraft missiles, ground support 
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the missile are not redundant as in air- 
craft. Easton e-xpccts u further reduc- 
tion in personnel with the introduction 
of all-incrtial guidance in Atlas. 

I'hc SAC 16-hr. day is much in evi- 
dence in the 576tli Strategic Missile 
Squadron since the world situation has 
caused an acceleration in and a time 
compression of tlie training program 
schedule. 

In addition to the regular squadron 
duties of tmining and preparing for 
the Emergcnq' ^Vat Operation capabil- 


ity, personnel are attending night 
courses in management, considered one 
of the most important aspects of mak- 
ing Atlas a truly operational strategic 

One area wliicli Col. Easton says 
Icas’CS large room for improvement is 
the ground support equipment neces- 
sary for Atlas. "We are now in the 
Modcl-T stage of missiles,” the colonel 
said, "and simplification will come bv a 
natural progression of the state of the 
art." 



Movgble Tail Surfaces Control Seoslug 

Control ring and movable tail surfaces of Armstrong Whitworth Seaslug, surface-to-air 
missile under development for Britain's Royal Navy, shows details of control system for 
the weapon. Basic internal power for system comes from isopropyl nitrate gas generator 
driving an alternator and a hydraulic pump. Servos ate electromechanical units, can be 
seen at right of control surfaces, System is basically an autopilot type which rolhstabilizcs 
the missile after the boost phase, in which the missile is deliberately colled to reduce 
dispersion and make beam capture easier. System also limits acccleiations on missile airframe 
and maintains performance through variations in speed and altitude. Seaslug has solid- 
propellant sustainer and four solid-propcllaut wrap-around booster motors. Guidance is 
hcam-ridei type. Seaslugs will be part of the armament of Royal Navy guided missile ships 
'IMS Hampshire. Devonshire, Kent and London. Missile will be fired from a single twin- 


o- 

lU 





AVIATION WEEK, Oc 


26, 1959 


87 


AMPEX C-l...no other tape that lasts as long performs so well 




Corrosion-Fighting j Titanium | Sheet 
*aves Way for Honeycomb in Navy A3 J 



Titanium metal’s corrosion resist- 
ance has enabled North American 
Aviation designers to draw upon 
the stiffness and light weight in- 
herent in honeycomb-core con- 
struction for the inlet guide ramps 
of the Navy’s Mach 2 attack air- 
craft, the A3J Vigilante. 

• Titanium metal, immune to 
salt water corrosion build-up, has 
proved so effective in replacing 
aluminum cover sheets and chan- 
nels that existing A3J aircraft will 
be retroRtted with the new design. 
The overall weight saving— in ef- 
fect a design bonus— is 22 percent. 

Installation of titanium in this 
assembly is the latest step in the 
continuing trend of designers to 
capitalize on titaniunx’s unique 
combination of intrinsic proper- 
ties; low density (0.16 Ib./cu. in.), 
great strengths, outstanding corro- 
sion resistance, and ability -to re- 
tain its properties under long-time 
exposure from -300“^ up through 
intermediate temperature ranges. 
Its effectiveness under conditions 
of short-time exposure was seen in 
its use as the nose-cone tip of the 
Vanguard where titanium with- 
stood temperatures of 1500®F. 

The A3J inlet ramps are made 
of flat, tapered titanium sheets 
adliesive-boiided to an aluminum 
honeycomb core. Each assembly is 
about 5 ft. long, 2 ft. xvide, and 
3 in. thick, with 16,000 holes drilled 
through the skin, to control air 
Row to the engine. Because a large 
volume of air flows through these 
holes, a small amount of corrosive 
product build-up would seriously 
impair the ramp's performance. 

An integral part of the panel is 
an I-beam-shaped titanium alloy 
rib which connects the ramp to its 
actuator. This rib, machined by 
North American from a Ti-6A1-4V 


heat-treated forging, weighs about 
6 lb., and is riveted into the panel. 

To take advantage of the corro- 
sion resistance properties of tita- 
nium in this application. North 
American worked out two machin- 
ing operations and an adhesive 
bonding technique. 

MULING THE FACE PLATES: The tita- 
nium face plates are tapered, from 
0.090 in. thick at one end to 0.045 
in. at the other. This taper is 
achieved by milling tlie sheet, in 
one pass, with HSS cutters. Dur- 
ing the operation, the work is com- 
pletely submerged in a solution of 
one part denatured alcohol and 
three parts water. Cutting speed 
is 180 rpm, w' i lfc> fe ed rates from 5 
to 20 ipm. 

ADHESIVE BONDING: The tapered 
skin is bonded to the honeycomb 
core with Bloomingdale Rubber 
Company’s HT-424 adhesive. A 
four-step preparation was devel- 
oped for this operation; vapor de- 
grease, acid pickle (25-35% HNO:, 
plus 2-4% HF), application of fluo- 
ride phosphate coating, and hot 

DRILLING 16.000 HOLES; After the 
skin is bonded to the honeycomb 
aire. 16,000 holes 0,050 to 0.060 
in. diameter are multi-spindle 
drilled through the skin, in a mill- 
ing machine setup with a 130- 
spindle gearless drillhead. The 
HSS drills have short shanks, to 
minimize wear and breakage. Cut- 
ting fluid is a soluble-oil emulsion. 

North American’s use of titanium 
primarily for corrosion resistance 


highlights one of the properties of 
titanium metal attractive in con- 
struction of: 

• ENGINES: Titanium metal elimi- 
nates the possibility of stress-cor- 
rosion or salt-water-spray pitting 
with its consequent fatigue dam- 
age of compressor, turbine blades 
and other engine parts. This is of 
unusual importance to commercial 
carriers who expect their new jets 
to operate 8 to 10 trouble-free 
hours daily. Weight advantages 
can provide signiRcant economies 
in fuel savings atone, during seven 
years of operation. 

• MISSILES: Titanium metal pro- 
vides excellent resistance to the 
corrosive effects of rocket fuels 
such as liquid fluorine and am- 
monium perchlorate, at the same 
time providing minimum iveight 
structure and outstanding cryo- 
genic jiroperties. 

Price reductions in titanium 
metal and mounting experience in 
working with titanium have en- 
abled fabricators to produce as- 
seinblie.s with competitive advan- 
tages that more than oubveigh 
materials cost differentials. 

Titanium Metals Corporation of 
America has dedicated its full re- 
sources to development and pro- 
duction of high-strength, aircraft- 
quality titaiiiiiin and offers the 
technical assistance that you may 
require. This effort to build a tita- 
nium industry has provided 
TMCA with a wealth of informa- 
tion that is yours when you specify 
Timet* titanium. 


Send for: TitaniiimMachiniiigTecbniques,anew32-page 
technical publication reviewing practical methods for 
fuming, milling, drilling, tapping, reaming, broaching, 
routing, grinding and saicing of titanium. 


TIMET 


TITANIUM ^ MX:TALS 
CORPORATION OF AMERICA 

233 Broadway, New York 7, N.Y. 



MULTI-SPINOLE DRILLHEAD mounted in milling 
machine makes 130 holes per pass, Surface has 
10,000 holes 0.050 to 0.000 in. in diameter. 
Fomier parts were made of aluminum, which 
corroded and interfered with proper air flow 



HONEYCOMB CORE MATERIAL is being adhesive- 
bunded to titanium spar (machined from Ti- 
6A1-4V forging), and will subsequently be 
bonded to taperra titanium sheet, Total weight 
saving of 22% is a bonus to the manufacturer. 
Titanium was chosen for its corrosion resistance 



ULTRASONIC PROBE TESTS for completeness of 
bond between core and skin. Bracket at center 
of ramp assembly is part of a Ti-6AMV titanium 
rib, machined at North American from a Wyman- 
Cordon Company forging. Bracket is connected 
to actuator, to control pitch of inlet guide ramp 



PRIME MOVER— The Sikorsky S-60 crane helicopter, with a hve-ton 
payload, is the prototype of a new family of UTVs 
(Universal Transport Vehicles) of almost unlimited use- 
fulness. It is an aerial prime mover, an airborne cousin to 
such ground prime movers as locomotives and truck 
trailers. 

INCREASED MOBILITY— Independent of roads, tracks and all sur- 
face obstacles, flying cranes will move passengers and 
cargoes with unprecedented speed and agility. New 
techniques, using hoists, platforms, bins and pods, will 
greatly reduce loading and unloading times. 

(Above, the dump truck technique makes possible quick 
unloading of transported fuel drums.) 

SMOOTH FLIGHT— Loads suspended under the S-60 fuselage are 
virtually free of vibration— a major advantage in carry- 
ing big passenger pods or in transporting sensitive cargoes 
such as missiles. 

NEW POWER— Sikorsky crane helicopters now in design wilt have 
high-powered gas turbine engines and will carry payloads 
from eight to 40 tons. 

SIKORSKY AIRCRAFT, Stratford, Connecticut 

A diviiion of United Airerafl Corporation 


ikorsky S-60 
-opens a 
new world of 
helicopter 
usefulness 


Grand Central Adding 
To Research Facilities 

Redlands, Calif.— Expansion of facili- 
ties and initiation of a propellant re- 
search program has been actis-jted by 
Grand Central Rocket Co. here. 
Principal facilities to be constructed 
include a propellant research laboratory 
and engineering and administration 
buildings. 

Board Chairman Maj. Gen. Jolin NV'. 
Sessums, Jr., (USAF, ret.) said the pro- 
gram is necessitated by the continued 
demands of the Nike Zeus anti-missile 
missile program, but declared that the 
expansion is a part of a continuing de- 
velopment program in which cinphasi.s 
will be placed on research and develop- 

Twclve nc«' installations in the 
master facility plan will he giicn top 
priorits- bcc.nusc of their importance to 
Nike Zeus. 

Tliese include the following: 


• High accuracy digital instrumentation 
facility. 

• Non-destructive test facility for X-ray, 
ultrasonic test and magnetic particle in- 
spection. 

• Electrical system modernization at 
both the Redlands and Beaumont. 
Calif, plants. 

• New in-plant water systems. 

• Quality control laboratory. 

• Experimental machine sliop. 

• Rocket motor storage building. 

• Rocket motor processing building and 
other lesser installations. 

More than S2 million will be spent 
in propellant research to prove and dc- 
\clop a new class of high-performance 
propellants wliich might possibli be 
readi- within a year, according to Dr. 
Cledo Bnmctti, I’icc president and gen- 
eral manager. 

Grand Central, an affiliate of Food 
Machinery and Chemical Corp. and 
Tennessee Gas Transmission Co., pres- 
entb' has a production capacity of 750.- 
000 lb. of propellant per month. 



Aerojet, Thiokol Develop Rocket Packs 

Personal rocket packs now under development niav become standard field gear for troops, 
provided U. S. Armv can obtain necessarv funds. Devices ace designed to help soldiers in 
hurdling unusually high obstacles or in crossing difHciiIt terrain. Unit at left is mockiip of 
Aerojet-General's free-fligbt Aeropak. It consists of a U-shaped fuel tank, pressurized air 
tank and two thrust chambers. Fuel is hydrogeu peroxide which is decomposed into steam 
and oxvgen by a silver catalyst. Decomposition products ace ejected through two exhaust 
nozzles' to provide variable thrust up to 150 lb. Unit at right is a model of Thiokol’s Jump 
Belt, originated by company's Reaction Motors Division, It consists of several replaceable 
cans of solid propellant affixed to a manifold which exhausts the combustion products 
through a nozzle on each side of the soldier. Belt will weigh approximately 20 Ib. As in 
the Aeropak. thrust will be variable and at the control of the wearer. 
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AERONAUTICAL ENGINEERING 


Kaman Goes to Single Rotor for HU2K-1 

Bv William F. Buikc 




Bloomfield, Conn.— Single-rotor de- 
sign of the turbine-powered IIU2K-1. 
chosen for liigli speed and long range, 
marks a major Ijreak in Kaman Aircraft 
Corp.'s long-standing intermeshing ro- 
tor design tradition. 

Na\y Bureau of Aeronautics had al- 
readv committed S27 million to the 
IIU2K-I program before the first air- 
craft flc«’ nerc late in |nne ^A^\' Julv 6, 
p. 27). 

The first two prototypes have rolled 
off Kaman’.s assembly lines here under 
an initial Sli million contract (AW 
fan- 20. lOfS, p. 70) for delivery of four 
aircraft thi.s yenr. Kaman has a S14 
million follnu-on order (A\\’ Feb. 2s. 
p. ??) and will dcliser the first produc- 
tion I1U2K in Jamiary, with 11 more 
to follow at inontlilv inten als next \ e-ar. 

•Hie last two aircraft in tlie oriainal 
order for four arc on schedule for roll- 
out this month and in December. 

Search and rescue is the HU2K’s pri- 
man' mission, along with utility and 
long-range high-speed liai.son duty- witli 
the fleet. Original Nasy specifications, 
ontlinc'd in a design eompetitinn in 
1976. had called for performance ex- 
ceeding am' tlicn-cxisting helicopter, 
witli liigh speed a priority for cold 
water resales. 

Fleet Tests 

Actual Na\-\' requirements for the 
aircraft will depend on the success of 
fleet tests scheduled for 1961. How- 
ever. 250 to 500 HU2Ks might be 
placed in fleet scrsice if the aircraft 
meets Navv expectations, according to 
Rear Adni. Charles T. Booth, Assistant 
Chief of Bureau of Aeronautics for 
plans and ]5rograms. TTic HU2K-1 was 
tentativeh' concciicd as a replacement 
for all Na\i' search and rescue craft, he 
added. 

Navi’ would apportion two per car- 
rier. one per cruiser, and one on miscel- 
laneous icsscls such as destroyers with 
landing pads. Aside from routine utility 
missions, the IIU2K can carry 15 com- 
bat troops in bucket seats, or accommo- 
date up to four litters, 

.An anti-submarine role is out of sight 
for the HU2K at present, Adm. Booth 
Slid. Unlike tlic Naw-sponsored Sikor- 
sky IISS-2 (AW Mar- 50. p. 50) the 
smaller, single-turbine HU2K lacks the 
paiload capaciti to cam' attack weapons 
in addition to detection gear. 

Hoiva’cr, a possible ASAA' role could 
dci’clop out of a Roial Canadian Naiy 
interest in the aircraft because of its 
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ability to operate off the many small 
vessels in the Canadian fleet as iiell as 
its automatic stabilization equipment 
for precise liovcr control during sonar 
dunks (AW Sept. 28. p. 25). 

A lirtually all-nai- helicopter, the 
11U2K embodies few components from 
prei-ious Kaman aircraft. Key design 
features arc; all-aluminum construction, 
aluminum and glass fiber rotors, fully 
retractable landing gear, flotation hull, 
maintenance provisions and a sophisti- 
cated avionics svstem designed for in- 
flight operating simplicity. 

The virtually all-aluminum fuselage 
is of scmi-nionocoquc design with a tub 
type flotation hull- Chief structural 
member is a built-up. beaded-alumi- 
num sheet centerline keel running aft 
to the pylon extension, separating the 
cabin deck from the bellv to form a 
two-foot-deep flotation chamber that 
also houses main fuel tanks. 
Structural Framing 

Normal structural framing is hot- 
formed 75ST aluminum- At primary 
frames (engine, transmission and land- 
ing gear supports) construction is of 
extruded flanged 75ST sheet web. The 
only departure from the use of 24ST 
stressed skin throughout is the soft an- 
nealed titanium sheet beneath the tur- 
bine to reduce fire hazards. 

A two-cell, 100-gal. front tank strad- 
dles the keel within the flotation cham- 
ber on line with the ship’s center of 
gravity just aft of the cockpit. A 176- 
gal. two-cell rear tank is mounted just 
below the left-side cargo door. Cells are 
synthetic rubber impregnated nvlon and 
interconnect through the keel. Two 58- 
gal. inflatable aiuxiliaries can be slung 
on botli sides of the hcilv for extended- 
range missions and roll up for stowing 
when not in use. 

A standard single-point pressure fuel- 
ing-defueling outlet is provided, al- 
lhough all tanks have external gravitv- 
fill caps. TTic forward tank serves as a 
sump, all fuel being transferred to tlie 
engine through it. Other tanks are 
valvcd to empty into the sump tank se- 
lectively (auxiliaries first, then rear) to 
hold center of gravity travel to a mini- 
mum. Fuel is JP-4 of JP-5. 

Povvcrplant is a single 267-lb. Gen- 
eral Electric T58-GF.-6 free turbine en- 
gine (AW Dec. 16, 1957. p. 69) rated 
at 1,025 nominal shp. maximum power 
and 875 shp. for maximum speed con- 
tinuous operation- Growth capacity has 
been provided for the more powerful 
1,250-hp, T58-GE-8 when it is avail- 

Compressor bleed air is ducted away 
for cabin heat. The exhaust stack is 
positioned so exhaust gases will wash 
over the tail rotor for deicing. 

A T58 accessory gearbox is mounted 
on the rear of tlie engine. It provides a 
single stage 3.25;1 reduction in lowcr- 
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lES and the myxine glutinosa 



FORMIDABLE, INDEED. IS THE HORRENDOUS HAGFISH 
though small in size, his capabilities are enormous... 


Seventeen inches of devastating destruction are repre- 

Certain types of countermeasures under development 
also might be said to have hidden teeth. 



First decoy, then destroy 


A small drone, equipped with devices to make It 
appear as one or more bombers when viewed on radar 

able of delivering a devastating blow to a secondary 
target. Instruments For industry has for many years 
been actively engaged in the development and perfec- 
tion of many typer of countermeasures tor the Army, 
Navy, Marines and Air Force. All have reaped the fruits 



INSTRUMENTS FOR INDUSTRY, Inc. 
101 New South Road, Hicksville, L. I„ N.Y, 
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HU2K-1 Specifications 



ing sh.ift speed to about 6.000 i|>m. 
iiiid drains about 26 hp. An idler gear 
separates the two .spur gears in the 
rear box to clear the shaft for its forward 
fr.hel to the rotor transmission. 

The engine is supported at three 
points; a static mount at the bottom of 
the rear gearbox takes out sertical and 
horixontal loads, a ball joint on the left 
side of the gearbox takes out torsional 
loads, and a piroted mount at the right 
front compressor stage takes out scrtical 
and lateral loads. All mounts are forged 
■h'minum and attach to sheet alumi- 
num brackets that spread forces over 
several lica\T frames. 

Magnesium Transmission 

The HU2K’s cast magncsinin tran.s- 
niission, weighing about 560 lb., sits 
on four tubular aluminum \'-frames 
that arc canted forward and also left to 
allow \vheels-le\ e! ho\ cr. Planetary gear- 
ing reduces shaft speed from about 
6,000 rpm. to noimal level.? (241 rpin. 
for hover. 278 rpm. for high-speed 
crui.se). A hydraulic pump is driven off 
the rotor hub instead of from the en- 
gine. therefore hydraulic pressure is 
available onlv when the rotor is turn- 
ing. 

A steel gear-joint shaft runs along the 
ship's backbone to drive the tail rotor. 
Access doors open to cither side for the 
full shaft length, 

A pylon-mounted horizontal stabi- 
lizer, actuated bv a full-.span servo tab, 
is interconnected with the pilot’s cvclic 
stick. Stabilizer is intended for high- 
soced stahilitv (speeds over 100 mph.). 
Owen F. Pollevs, HU2K project engi- 
neer. told Avi.(iion 

The HU2K is not an amphibian; flo- 
tation was designed onlv for emer- 
gencies (i.e„ over-water engine out 
landings). Flotation chamber is only 
semi-vvatertight. but would permit the 
aircraft to float for approximatelv one 
hour or more, Kaman engineers said. 
Inflatable sponsons, which pop out for- 
ward of the landing gear fairing, give 
lateral stability in the water but are not 
needed for buov'ancv’. In the water the 
IIU2K will stabilize to a ?0-deg. turn- 
over angle. Inflation is bv solid propel- 
lant firing through an ammonia cooling 
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agent to fill both 57 cn. ft. bags in 2i 
see. with ?0F gas. 

Primary function of the HU2K's 
fullv retractable landing gear is to avoid 
cable tangle in resale missions, al- 
thoiieh the retr.ictablc gear also cleans 
np the aircraft for high-.specd flight. 
Since the gear is a lever suspension 
tvpe the wheels do not protrude after 
retraction into wells. The gear has a 
fast retraction time of 2 sec. 

Gear construction consists of a high- 
strength forged 79ST aluminum bipod 
main member, with a steel drag strut 
ahead which breaks in the middle to 
fold the gear forward. Liquid oleo 
springs are used. 

Gear Control 

A standard wheel-shaped gear actua- 
tion handle is located next to the pilot's 
collective stick so he can drop gear and 
collective in one nintion in an autorota- 
tion landing. Manual gear operation is 
not provided, but the pilot can gravitv- 
drop the gear bv venting the hvdranlic 
system with a separate lever, which also 
rclt'ases the up-lock catch. 

Tlic gear mounts a low aspect r.ilio 
tire, developed especially for the HU2K, 
which is constructed to resist sideways 
flexing. 

Tlie helicopter’s 44-ft. diameter 
aluminum and glass fiber rotor blades 
can he folded back in the horizontal 
plane within one minute of engine shut- 
down in winds up to 60 mph. 

Rotors mount the traditional Kaman 
servo flaps which eliminate the need 
for a hydraulic boost control svstem. 
Main member of each individually in- 
terchangeable blade is an extruded 
.iluminum D-scction spar with 17 glass 
fiber segments measuring about 12x12 
in. attached to form the trailing edge. 

Kaman broaches nut the .iluminum 
.spars to eliminate internal grinding and 
to extend fatigue life with a good in- 
ternal finish. Braichiug is a 59-pass 
operation through the 254-ft. alum- 
inum soars, which arc later cut to their 
usual ISJ-ft. length. Broaching also aits 
rotor weight about 5%. 

After broaching, the spars arc rough 
machined on a two-dimensional tem- 
plate miller, then hand ground and 
twisted to final dimensions. A deicer 
boot is fitted over the spar capped by a 
0.005-in. stainless steel leading edge on 
the exterior. 

Rescue Equipment 

Designers provided a right-hand res- 
cue door large enough to admit a sur- 
vivor tied to a one-man life raft. The 
rescue cable passes down the right side 
dircctlv in the pilot’s line of sight. Tlie 
600-lb. capacity hydraulic hoist swings 
outboard through doors in the trans- 
mission housing above and slightly be- 
hind the pilot’s head. Tlie hoist can be 
operated by a crewman in the rescue 
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vibration test 
systems from 
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in the field of vibration 



only NUCO offers 
quality 


Band Clamps 

In addition to a long line of 
standard band clamps, NUCO 
has a unique clamp especially 
for thin wall duct joints and 
nonmetallic hose connections. 
No projecting parts on inner 
surface insure a more per- 
fect seal. 


NATIONAL UTILITIES CORPORATION 
826 So. Arroyo Parkway • Pasadena, Calif. 
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MAXIM CUTS 

NAVY JET NOISE 25-30 DB 

Thoroughly field tested by an independent acoustical engi- 
neering firm . . . requiring no water even when afterburners 
are used . . . the Maxim JEM-8 Mobile Exhaust Sound Sup- 
pressor reduces jet exhaust noise by 25 to 30 dbs. 

Built for high temperatures, the JBM-8 is a portable, all- 
metal spoiler type unit with a maximum weight of 10,000 lbs. 
including undercarriage. Engineered for all present types of 
jet aircraft, it is available with adapters for various airframe 
configurations. 

Shown here in use at a naval air station, the JESI-8 will 
shortly be on duty at many other Naval and Marine Corps air 
stations. A commercial jet version, the JEC-8, is available for 
pod hung engines. 

For noise suppression, consult Maxim — for it is here that 
Silence Is A Science, 



SENS FOR FOLOFR 'JRT CNOIRB SILeHeiMO’ 



EMHART 
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door, or by an override button on the 
pilot's cyclic stich. 

A floodlight aft on the pilot's side 
lights the rescue area. The pilot also has 
a 450-watt searchlight that he can ex- 
tend and rotate during night search. 

Kaman developed its own automatic 
stabilization equipment (ASE) and dead 
reckoning navigation equipment for the 
HU2K to pro\idc maximum flexibility 
in rescue work, all-weather fliglit and 
ASW. ^Vhen coupled, the ASE and 
autonavigator provide complete, hands- 
off control. 

Flight Modes 

Witli ASE, the pilot has three dis- 
tinct flight modes at his command, in- 
cluding; 

• Mode I; Conventional manual flight, 
with or without hydraulic boost as the 
pilot desires. 

• Mode 2: A limited authority ASE 
mode which stabilizes for slight varia- 
tions about the pilot's stick commands. 
Tlie pilot would select this mode in 
normal flight to avoid making constant 
trim changes, etc. Stops in the svstem 
make it impossible for hfodc 2 aSE to 
stabilize the airaaft during extreme at- 
titude changes, for example in a strong 

ust, in vvhich case the pilot would 

ave to conect manually. 

• Mode 3: A fully automatic flight 
mode in vvhich ASE and autonavigator 
arc coupled to provide all advantages of 
Mode 2 operation, plus 100% authority 


stabilization control, phis controlled 
ground or airspeed as desired, plus con- 
trolled pressure or radar altitude as de- 
sired. 

The ASE system is simple in concep- 
tion. although complex in detail. Chief 
components arc a gyro and accelerom- 
eter sensing svstem, hvdraulic control 
link actuators (one each for lateral 
pitch, longitudinal pitch, collective 
pitch and rudder), and bungee actua- 
tors to make trim and control stick 
changes. 

The four hydraulic control link actu- 
ators arc the heart of the system in 
Mode 2 flight. Hvdraulic actuators re- 
ceive signals from the ^ro group and 
make slight changes in trie control links 
themselves, without moving the rudder 
or cyclic stick. Actuators contain stops, 
and arc tlierefore designed to return to 
a mid or null position when not making 
control movements so that full control 
limits arc always available. 

If a short-term adjustment is needed 
to letrim the aircraft (such as during 
a light gust or when a crew member 
moves about in the rear compartment), 
the actuators would make the necessary 
adjustment, then return to their orig- 
inal null position. 

For long-term changes (such as a per- 
manent center of gravity shift due to 
fuel transfer or reseating of passengers) 
the actuators would first make the neces- 
sarv corrections, then because they 
could not return to null (maximum 



Lockheed Inspects Landing Gear With Iridium 192 

Iridium 192, a source of metal-penefiatini rays similar to X-rays, is used by Lockheed Air- 
craft Service. Inc., at New York International Airport to inspect the landin| gear of a Super 
Constellation. Technician in foreground is operating a remote control system which trans- 
ports the Indium 192 from its portable lead safe (center) to a lead gun nc-ar upper part of 
landing gear. Use of system is authorized by Atomic Energy Commission. 



GEARS 



The precision meshing of gear teeth in 
aircraft is the expected — but the precise 
meshing of Fenn facilities and personnel 
to meet rigid or unusual gear require- 
ments is welcomed . . . and often 
unexpected. Penn not only offers you 
ultra-modem gear tooth facilities (spiral 
bevel, too) and highly skilled personnel 
— but a willingness to tackle the tough 
ones shoulder to shoulder from engi- 
neering to final inspection. The Fenn 
Manufacturing Co., Newington, Conn. 
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TRANSISTORIZED ANALOG COMPUTER 

—basic model less than $4000 


PACE TP’10 Eliminates Drudgery— Gives New Insight Into Engineering Problems 


This compact unit, 16" x 16" by 24" high, is powered by 115 
volts AC and can provide day-in day-out instant solution of 
your most vexing engineering problems. Even if you have 
never seen a computer before, you can learn to operate the 
TR-10 as easily as you learned to use a slide rule. 

Simply turn a dial to feed in design parameters, and the 
computer provides an instant by instant, dynamic picture of 
the effect of each change. You can study the inter-related 
effects of heat, pressure, flow, vibration, torque or any vari- 
able, and visually compare one with the other. Engineering 
data comes alive - insight into how new designs will work 
is obtained easier, faster. 

Because of its minimum size and low price, the TR-10 can 
become your own personal analog computer. You gain first- 
hand experience with the power of analog techniques, and 
convert more of your time to creative engineering. New 
ideas that were too costly to try before are now practical. 


You can design virtually to perfection and have a permanent, 
visual record of performance before building pilot models or 
prototypes. As a result, "cut and try” expense is reduced. 
The same quality workmanship and design that has made 
Electronic Associates the world's leading producer of pre- 
cision general purpose analog computers will be found in 
this new unit. Accuracy to ±.l per cent. Modular construc- 
tion allows you to select varying quantities of the following 
computing functions: summation, integration, multiplication 
or division, function generation, parameter adjustment, 
logical comparison. 



ELECTRONIC ASSOCIATES, INC. 

Long O'-ancIi, Jersey 
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control limit) position without altering 
the HU2K’s attitude, they would feed 
back to the control stick trim actuators 
which would retrim tlic aircraft for the 
new weight distribution. 

The pilot simplv sets up Mode 2 with 
two switches, hydraulic boost and ASE 
engage, on the center console. He then 
flies as usual with ASE stabilizing 
around anv trim he sets into his con- 
trols. Permanent changes are made by 
rctriinniing the aircraft. 

Coordinated turns are ptorided by a 
rate gsro, which kicks out of the system 
when the aircraft nears hover speeds so 
that it can be slipped into the wind for 
fixed position hos’er. 

Hands-Off Flight 

In Mode 1 the control trim actuators 
come into full plav, moving the pilot’s 
flight controls to stabilize the aircraft 
during any attitude change the pilot 
could correct for manually, allowing 
hands-off living. Mode 3 also tics into 
tire automatic navigation system to 
control speed and altitude. 

The pilot engages Mode 3 by turning 
on the narugatinn computer and actuat- 
ing radar or pressure altitude switches, 
and ground or airspeed sn'itehes. .As be- 
fore. the pilot picks up any ncu- head- 
ing, altitude, rate of climb, etc., by 
mcrelv retrimming as in manual flight. 
An ASE defeat switch i.s located on the 
cyclic stick. 

Kainan’s automatic dead reckoning 
navigation svstem (ADRN) which ties 
in with .\SR in Mode 3 flight, consists 
of an analog dead reckoning convputer 
that accepts inputs of magnetic head- 
ing and. alternatively, ground or air- 
speed. and contimiouslv computes the 
aircraft's position. 

The navigation solution is displayed 
on a pilot's dead reckoning indicator 
(PDRl) centered on the instrument 
panel. Tlic PDRI dcKs not display posi- 
Kon on a chart background, but docs 
give relative position using grid lines 
as cardinal directions. A spot of light 
shows aircraft location. 

Typical Mission 

On a typical mission, for instance a 
75-mi. flight from a cruiser to a search 
area with a 10-mi. sector to bo searched, 
the pilot could select the groundspecd 
computer input, skctcli his course and 
search area on the PDRI grid, then 
cover an accurate ground track through- 
out the mission bv living the spot and 

Tlic HU2K cockpit is roomv and well 
instrumented, vvitli conventional dual 
flight presentations flanking centered 
engine instruments. 

In addition to standard instruments, 
the fliglit group includes a radar altim- 
eter, ■factin course and range indicator, 
and a combination groundspccd-drift 
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angle indicator. PDRI screen, appraxi- 
matclv 10 in. in diameter, is centered 
below the engine instruments. 

Center console contains ADRN con- 
trols. ASE coupled functions, IFF, dop- 
pler radar controls and communications. 

Communications group includes a 
1,750-channcl UHF transceiver, a 10- 
channel middle high frequency trans- 
ceiver (operating approximately in the 
LF band) for long range, low altitude 
communications (approximately 125 
mi. range at sea level), LF ADF, UHF 
ADF and Tacan. Ovcrliead panel con- 
tains standard emergency panel, 

switches, circuit breakers, etc. 

\'irtually all electronics are housed 


on shelves within glass fiber clamshell 
doors in the nose, except for a doppicr 
radar located in the belly about two- 
thirds of the vs’ay aft. Doppler package, 
weighing about 70 lb., was placed in 
the rear to avoid running high voltage 
wiring through the passenger compart- 

Tlie HU2K electrical svstem has 
100% reserve power. The system is 
a.c.. driven bv a 20 kva., threc-pliase, 
■fOCi-cvcle 1 1 5/200-v. generator. A 
standby a.c. generator serves de-icers 
and also acts as a reserve. Direct current 
power for avionics is supplied by a trans- 
fonner rectifier. 

Maintenance features of tlic HU2K 


FOR PRECISION 


PRESSURE SENSING 

IN FLOW CONTROL 



Stillman products are "Precisionized" for exact and delicate functions in flow 
control devices, quasi-static sealing applications, and in numerous other liquid 
and fluid system operations. Stillman’s outstanding requirements for quality 
control assures their customers of the finest in engineered 
rubber products. As a leader in the field, Stillman’s research 
and development goes hand-in-hand with progressive 
production techniques to offer the military and industry 
precision products for precise applications. 

STILLMAN RUBBER COMPANY 
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Threading the needle 
with a POLARIS missile 
using Westinghouse 
Load-O-Matic controls 

Easing POLARIS missiles from a tender into the launching silo of an atomic 
submarine takes a handling system that combines ruggedness with extreme 
maneuverability and safe, sure, precision control— control so sensitive that 
the POLARIS seems to float in the air as it swings smoothly and gently into 
position in the submarine. 

Westinghouse Load-O-Matic* crane control system was selected by 
Skagit Steel and Iron Works' for this exacting and delicate handling opera- 
tion because of its unerring vernier precision performance. The combination 
of hoist, bridge and trolley controls operating with almost microscopic ac- 
curacy nullifies the pendulum-like swaying of the load. These positive, step- 
less speed controls provide movements at less than one foot per minute, yet 
will accelerate smoothly up to two feet per second. 

The exclusive Westinghouse features which permit such precision also 
provide maximum reliability and minimum maintenance. Static controllers, 
saturable reactors and magnetic amplifiers provide stepless control and 
eliminate moving parts, mechanical relays and switches which corrode, wear 
out and require frequent maintenance. The marine-insulated a-c wound 
rotor motor adds additional reliability and further reduces maintenance. 

Whatever your requirements for missile handling equipment— drive sys- 
tems for laimchers, erectors, shelters, loaders, or shockproof equipment for 
hardened sites— take advantage of the Westinghouse engineering knowledge, 
experience, range of products and unit responsibility for any type of electro- 
mechanical system. Contact your Westinghouse sales engineer or write; 
Westinghouse Electric Corporation, 3 Gateway Center, Pittsburgh 30, Pa. 

VOU CAHat SURE...IF „jWfestinghouse 

WATCH "WtSTIHCHOUSe LUCILLE BALL-OESI ARHA2 SHOWS " CSS TV FRIDAYS 






Need glass that's stronger than some metals? Lighter then aluminum? 
Sensitive (or insensitive) to light, heat or electricity? Corrosion resistant, 
nonabsorbent, or low in contraction or expansion? These are among the 
many glass characteristics L'O'F has provided for aircraft design and safety 
requirements. 

And as one of the world’s major producers of glass, we can supply you 
with “grid photo-tested", top-quality glass at reasonable prices. 

Aircraft Division, Dept. 7349, LibbeyOwens-Ford Glass Company, 
608 Madison Avenue, Toledo 3, Ohio. 


DSi 


mm 


LIBBEY • OWENS • FORD ... O' GtUUit UV GloM 

60e MADISON AVENUE, TOLEDO 3, OHIO 
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include structural engine and transmis- 
sion cowling that folds down to form a 
maintenance platform, all electronics 
grouped in the glass fiber clamshells up 
front, and a hand operated auxiliary 
crane that fits into brackets in the cargo 
door, and can be used to remove and 
replace the engine, rotor blades, or 
transmission without outside equip- 

Swlss Fighter Choice 
Referred to Council 

Geneva— Frequcntlv dclavcd decision 
by the Swiss in the choice of a second- 
generation strike aircraft has been made 
at the technical Icsel and communi- 
cated to top military and civilian Ics’cls 
in the Swiss go\-cmment. 

Final clioice was made from among 
five aircraft; the Grumman Super Tiger 
and Lockheed Starfighter from the 
United States; French Dassault Mirage 
III; Italian Fiat G.91, and the Swedish 
Saab Dtaken. Technical obsersers re- 
port tlic Swiss favored the Super Tiger, 
Mirage and Drakcn based on airfield 
performance of these three at liigh- 
altitude mountain bases. 

Some observers belicse the Swiss 
have chosen the Mirage on the basis 
of its supersonic performance, airfield 
capabilities, lower cost than either com- 
petitor, and economic concessions made 
by the French with whom the Swiss 
ha\-e had close tics. At this writing 
confirmation of the final selection of air- 
craft type could not be obtained. 

A comparati\’c technical report was 
presented with the recommended 
choice to the Swiss council whicli is 
now studying the issue. 

It is expected to come to a conclu- 
sion in a few weeks. 

Ultimatc choice will be made bv the 
Swiss Parliament, hopcfullv in its De- 
cember session but possibly not until 
its session of Marcli next vear. 

Prospectis'C order is for 100 air- 
frames, powerplants and fire-control 
systems, plus spares. 

Nuclear Emphasis 
Shifted by Defense 

Washington — Defense Department 
has formally announced that the de- 
relopment effort in its 14-ycar-old 
aircraft nuclear propulsion program is 
being redirected, with emphasis being 
placed on the des elopment of advanced 
materials and concepts. Plans for the 
shift were first reported by Dr. Herbert 
York. Defense director of research and 
engineering, in June (AW June 29, 
p- 17). 

The announcement was followed bv 
a statement from General Electric’s 
Evendale, Ohio, Division, where work 


on the direct-cycle nuclear engine is 
being carried out, that the Defense De- 
partment decision has resulted in the 
immediate layoff of 68 shopworkers with 
a further "slight” employment re- 
adjustment still to come. 

Atomic Energy Commission said that 
while the shift in emphasis will "in- 
^ohe some modification of the nature 
of the work,’’ the change "will not ma- 
terially affect the over-all scope and 
goal of the project, . . 

"The re-orientation of the General 
Electric program docs not result in 
cancellation of the contracts adminis- 
tered by the commission or the Air 
Force with General Electric. Work will 
continue on the development hy GE of 
tlie X-21 1 engine system with emphasis 
on a powcqjlant more advanced and 
with liiglier performance than prc\i- 
onsly planned." 

Tiic ANP project— along with a num- 
ber of other military projects— also is 
facing the prospect of a budget cut- 
back, probably 10% to H%. that would 
im’ol\’c up to 500 employes at the Even- 
dale facilitv. Tlicrc now arc approxi- 
mately 3,500 Es’endalc emplorcs work- 
ing on the ANP program. In Fiscal 
1959, S90 million was funded by USAF 
and AEG for the GE program. ,AEC 
said that a budget reduction from tliis 
level in Fiscal 1960 is “under review." 




promotes product 
reliability with 



vibration test 
systems from 

...the pioneer and leader 
in the field of vibration 



, . . three to four ounces In weight, 
this rugged unit has O.S% linearity 
to half range, 2% to full range. 

NEW ^ 
LOWER 

DAMPING^^^P* 


... requiring NO HEATERS, with 
compensated damping 0.5 ± 0.1 
from -45’ to +210’F; AND, on 
special order from — 60”F to -f-210'F. 



RATE GYRO 


. . , units on test exceed 
10,000 hours at 150’F ambient, 
7,000 hours at 200'F ambient. 



For full information, write American- 
Stanparo’, Military Products Division 
100 Morse Street, Norwood, Mass. 


(^S^vAMERiCAN-^tandard 
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Another subsystem from Giannini..- 


Pitch Trim Compensator for the DC-8 Jetliner 


As aircraft proceed into the Transonic Speed range, aerodynamic trim characteristics change. This change in 
trim requires an undue amount of attention on the part of the pilot. A small compensator system was developed 
by Giannini to apply continuous trim force which permits the pilot to trim the airplane in the normal manner. 

The success of this small system, which was developed for use on the new Douglas DC-8 Jetliner, is 
largely due to the knowhow of experienced engineers and their familiarity with the Giannini precision-built 
components that went into its design For additional data on the Pitch Trim Compensator, send for Giannini 
Systems Case Study No 100. 



- 6 KCPS- 
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SENTENCE, “He quoted the book by the hour," is shown above as it appears both as a sound spectrogram (upper section) which shows 
the tiiiic-frcquency-intensity variations in the speaker’s voice and the converted octal-numerical representation of the relative amplitudes 
in the frequency bands sampled by an IS-channcI spectrum analyzer. 


Speech Compression May Free Channels 


Bedford AFB— Military need for in- 
creased communications capability has 
resulted in growing interest in a tech- 
nique for increasing the number of 
available voice channels over both radio 
and wire circuits. Called speech com- 
pression, the technique has application 
also to commercial voice circuits. The 
possible importance of the technique 
can be seen from tlic fact that USAF 
has at present more than 400,000 
speech channel miles of tropospheric 
scatter circuits alone, with manv more 
circuit-miles scheduled for installation. 

At a symposium on speech compres- 
sion and processing sponsored by the 
Electronics Research Directorate of the 
Ait Force Cambridge Research Center 
it was apparent tliat compression tech- 
niques nave passed from the research 
to the development phase, with tlic 
promise of broad use of operating hard- 
ware within two to three vears. 

TTic tri-service symposium included 
discussions by military laboratories and 
their contractors and. additionallv, bv 
Bell Telephone Laboratories scientists. 
While muitan’ interest in speech com- 
pression has evolved from research in 
methods for visual display of voice 
messages, Bell has been exploring the 
commercial application of speech trans- 
mission over reduced bandwidth chan- 
nels for more than 10 years. 

The first military efforts leading to 
present techniques were made by the 
British during World War 11 when 
they attempted to develop a method of 



AFCRC approach is shown in block diagram form above, lire digitized outputs from an 
18-channcl spectrum aualyzer are programed into a computer for processing. 
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U.S. Mq/or Af/ss//e Afa/cers Depend on *^ffe//o3///fy/ 


In super-precision high speed gyro rotors for guid- 
ance systen.s ... or in delicately precise instru- 
mentation . , . more and more missile manufacturers 
are turning to New Departure for proi-en reliabililyl 
N.D. reliability starts in design . . . constont reseorch 
in bearing geometry, metollurgy and lubricants 
enables N.D. to create the new and unorthodox 
designs that ore solving today’s speed, temperature 
and miniaturization problems. 

N.D. reliability is maintained in manufacturing . . . 
where advanced methods and successive inspec- 
tions pay off in unerring prototype precision and 
uniformity ... to ASA and AFBMA stondards. 


N.D. ret/ofailify costs no more . . . the growing 
number of America’s leading missile manufacturers 
that are counting on N.D. reliability is proof in 
itself ... it costs no more. In fact, many monu- 
focturers find it costs less! 

N.D. availability is addecf ossuronee . . . while 
originol orders are delivered in quantity when and 
where they’re needed, strategically located inven- 
tories prevent lost time ond shortages in vitally 
important missile projects. 

For immediate information coll or write Department 
L.S., New Deporture Division, General Motors 
Corporation, Bristol, Connecticut. 






H E QUOTE D 

EXPANDED SECTION of sound spectrogram above has the digital format overlaid to show 
the effect of merging the value "one" uith the value "zero." Relatively little significant 
speech data is lost. 


controlling an aircraft cockpit display 
system, an early data link system, called 
"flv-Bar." b\’ soicc signals from the 
ground. W'hilc the results tvcrc not 
satisfactory, the interest in vi.tual mes- 
sage coiniiumication continued— evolv- 
ing about 1948-49 into research studies 
at Air Force Cambridge Research Cen- 
ter on the feasibilitv of a phonetic tvpe- 
writer. a tvpcwritcr that would accept 
verbal input. 

Requirement Increase 

During the past 10 years, however, 
the gigantic increase in military require- 
ments for voice channel communica- 
tions has shifted this interest to meth- 
ods for transmitting voice messages at 
low data rates, over long distances with 
high reliability, and in a form that per- 
mits on-line scCTiritv svstems to code the 
transmitted nie.s.vages. 

Present "toll telephone qualitv" voice 
channels occupy the frequencies be- 
tween 200 and 5,000 cps. This repre- 
sents a transmission capacitv of ap- 
proximately 40,000 bits per second. A 
system of speech compression developed 
by Bell for commercial use which re- 
duces the required transmission capacitv 
to between 1.500 and 3,000 bits per 
second represents the current state of 
the art. 

The various systems that have been 
studied for reducing this required 
transmission capacitv— or required chan- 
nel bandwidth- while still transmitting 
aceeptablv intelligible speech at the 
present time are limited at about 1,000 


bits per second. Below this level, in the 
range between 600 and 1,000 bits per 
second, a breakpoint occurs in the 
curve indicating the percentage of errors 
transmitted, indicating that the iiitcl- 
ligibilitv of the speech degrades rapidly. 

T’hc present goal of the engineers 
working on this problem is to develop 
a practical speech compression svstcra 
capable of transmitting voice messages 
at a bit rate between 400 and 800 bits 
per second. 

All three services arc actively inter- 
ested in the development of operational 
hardware. 'Hie majority of the effort 
has been by the .Air Force, with Army 
participation in specialized areas. ’The 
Navy, because of budgetarv restrictions, 
has limited its participmtion to active 
monitoring of US.AF and Amiv projects. 
Two Techniques 

Two basic approaches to the prob- 
lems have evolved. The technique con- 
sidered by most engineers in the field 
to be the better is called the "Vocoder” 
technique. Somewhat simpler in con- 
ception but more complex in actual 
equipment is the .second approach, 
called the "Formant Vocoder.” Tlie 
tenn "Vocoder” is a contraction of 

The basic vocoder technique divides 
the conventional 200 to 3,000 cps. voice 
frequency spectrum into between eight 
and 18 separate but contiguous fre- 
quenev channels. Each channel is 
rectified separately and the output is 
filtered through a zero to 25 cycle low 



3-LOBE DESIGN 



M-D rotary 
positive blowers 
develop higher 
pressures . . . 

The unique combination of preci- 
sion manufacture and modern de- 
sign found only in M-D rotary pos- 
itive blowers permits higher speed 
operation and higher pressures. For 
this reason M-D can furnish greater 
air Row at lower initial cost. 

M-D blowers operate at wider 
pressure and speed ranges than any 
other rotary positive blower. Ca- 
pacities of 22 production models 
range from 50 to 4,000 CFM, pres- 
sures to 14 PSIG single, 70 PSIG 
multi-stage. 
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Tempemtures Made To Order... 
By Geneial Motois ! 



EXCESS HEAT’S A STRANGER ON NEW 
BELL RANGER WITH RELIABLE HARRISON 
OIL COOLERS ON THE JOB! 

Whether it’s a swift lift or a long haul ; : ; the new Bell Ranger comes 
through tvith dependable performance. .And Harrison keeps engine 
oil temperatures steady for safe, sure (lights. Wherever Bell 
helicopters go — over luounlains, marsh, jungle or desert — you'll 
find Harrison oil coolers on the job, guarding vita! tcmperalureSj 
Harrison — with a half century of experience in the 
hcal-transfcr field— is your assurance of top-quality products 
that are researched, designed and tested for proven reliability. If 
you have a cooling problem, rely on Harrison for the answer. 


CXCHANCEii$ 

HARRISON RADIATOR DIVISION. GENERAL MOTORS CORPORATION. LOCKPORT. NEW YORK 




pass filter and transmitted in digital 
form by pulse code modulation- At 
present each channel requires transmis- 
sion of three bits per digit but this may 
be reduced to two bits in equipment 
now under der elopmcnt, and esentually 
bv more sophisticated methods to one 
bit per digit per channel. 

In addition to the filtered output of 
the individual voice frequency channels 
being transmitted, the talker’s pitch is 
measured by means of a frequency meter 
and this output is filtered and transmit- 
ted also, usually by six-bit pulse code 
modulation. Transmission of the 
talker’s voice pitch both increases intel- 
ligibility and provides voice recognition. 

If the voice frequency spectrum to be 
transmitted is divided into less than 
tight channels, with three-bit transmis- 
sion of the digital value of each chan- 
nel output, the received speech be- 
comes increasingly unintelligible. Ait 
Force Cambridge Research Center, how- 
ever, is working on the deselopmcnt of 
a svstem that eliminates this problem. 
Research Center's Approach 

If a niemorv bank of the essential 
ixitteins of speech is stored at both the 
transmitter and receiver, with each 
pattern identified by a serial number or 
address, the number of bits that must 
be transmitted can in theory be reduced 
to the range of -100 to 800 bits pet sec- 
ond. The Air Force Cambridge Re- 
search Center now has under way a pro- 
gram to determine statistically what 
these essential speech patterns arc, plus 
-.1 svstem for simulation that « ill permit 
empiric measurement of intelligibility. 

TTie center's approach was described 
by Caldwell P. Smitli, electronic scien- 
tist of the Information Compression 
Section, Electronics Research Directo- 
rate, AFCRC, who developed the the- 
oretical background on which the pro- 
gram is based One of the chairmen of 
the symposium was Wciaiit Wathcii- 
Dunn who head.s the Information Com- 
pression Section. 

To preside the statistical data for 
determining the essential speech pat- 
terns to be stored. Air Force Cambridge 
Research Center has contracted with 
Melpat, Inc., for the design and dciel- 
opincnt of a soice data pnrcc.ssing sys- 
tem to be dclii ered early next year. This 
system uill accept S|)cech input from a 
coin cntional l ocodcr and sort and com- 
Ijilc voice patterns in real time while 
siniultancouslv keeping track of the 
number of recurrences of each indis id- 
iial pattern. 

Tlicsc stored pittcrns will be used to 
simulate a di.scrcte speech comprc.ssion 
channel while, additionally, allowing 
the simulation of digital cnors so that 
their effect in degrading the speech 
transmitted bs the svstem can be deter- 
iiiincd. Simulation of transmitted 
errors is a key part of the study because 


Not a worry in the world.. 


.the Deutsch snap-in contact, of course- 
guaranteed to withstand 25 pounds 
pull. In Deutsch DS miniature 
connectors, each pin and socket is locked 
in place by an exclusive, patented 
spring mechanism. 

WHAT’S MORE.-.Deutach-designed 
tools whip the problem of fast, reliable 
crimping (hand or automatic)-insertion 
and removal. 




And... just glance at these specs: 

Deutsch-desifned crimp, stronger than thi 
itself (AN #18 wire and smaller) 

- 7 shell sizes, with alternate clocking and 


exclusive Deutsch ball-lock coupling 
superior interfacial seal 

temperature range — 

interchangeab 

miniatures and hermetics 
meet all applicable requiremeots of MIL-C-264S2 


xcesa ofSOO^F 

cal contact 

dth existing Deutach DM (MS) 


So why worry ? For details on completely 
reliable snap-in type connectors, contact 
, your local Deutsch representative 
or write for data file H-10. 


The Deutsch Company 

ELECTRONIC COMPONENTS DIVISION 
Municipal Airport • Banning, California 
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100 MILES UP ac^ 


KEEPS THE SLACK 
OUT OF THE 
REINS! 



Pacific Regulator!. aUo permit rigging cables at a 
lower load, thus reducing rig friction (hat could 
m.isk small control corrections. Pacific Regulators 
are in use on all types of aircraft from llghier-ihan- 
alr to faster-than-sound. There is no match for 
their versatility. For complete information write 
Pacific today. 




an o|jurafi()iiiil system must tolerate 
1-2% errors without intclligibiUtv loss. 

’Ilie second tcciinique for eomprcs- 
siiig the nontttt! voice frequency chan- 
nel for tiarross band tnmsinission ciii- 
|)lots the natur.il resonance modes uf 
tlie voice— tlic piittenis of increased 
intensity of certain voice frequencies 
caused by nasal and sinus resonance. 
Only the principiil three modes arc 
important, so that by transmitting for- 
mant ])attctns of the talker's voice the 
\oice patterns can be reconstructed at 
the receiving end. 

Although these arc the t«o most 
promising metliods of speccli eoinptes- 
.sioii at present for conininniCTtions 
purposes, tlie similar but separate proh- 
lein of speech recognition is being 
attacked b)' other and more general 
methods. Speech recognition svstems 
base application in the \ oice instruction 
of computers or phonetic tspewriters. 

.'\ir I'orcc efforts in speech compres- 
.sion ate disided between Air Force 
Cambridge Research Center, which has 
the rc.spousihility for basic tcs6ircli in 
tliis area; Rome .^ir Dev elopment Cen- 
ter. uhicli develops ground-based speccli 
compression equipment; and Wright 
.'\ir Development Center, which de- 
velops airborne equipment. 

With the exception of two WADC 
and one R.\DC contractors, Al'CRC 
is at present supporting tlic major in- 
dustry effort in teswreh and develop- 
ment of the techniques for military pur- 
poses. These contracts are: 

• Massachusetts Institute of Tcchuol- 
ogv which holds a S40.000 contract 
for basic studies in speech. 

• Rcival Institute of Stockholm which 
liolds a 512,000 contract for studv of 
techniques of speech analysis and speech 
.synthesis. 

• Univcisitv College, Phonetics Depart- 
ment. in London, holds a 512,000 con- 
tract for studving problems of the 
phonetic typewriter. Employing a 
.statistical a|)proach. the probability of 
spe-eific .speccli patterns occurring is 
stored .so that machine decision is bised 
on statistical measurement plus "best 
estimate" of the most likelv next occur- 
rence. ,5t |3tcsent the typewriter has 
been programed for 20 sounds and has 
achieved 80% correct decisions when 
calibrated for a particular spc.ikcr. 

• Mcljsar, Inc., which has a contract 
for 5112,000 to design and build the 
digital voice’ data processor. 

• Radio Corp. of .America is studying 
mider a STv.OOO contract analog in- 
strumentation for storing speech p.it- 
terns and making selections. RC.A is 
also studying the problem of establish- 
ing USAl'' reejuireiiicnts as to how 
good speccli iiitelUgiIjility, voice qual- 
ity, and talker recognition must be for 

The two \VADC contracts arc with 
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\Ielpar for the redesigning of existing 
formant vocoder equipment into a solid 
state digitalized airborne package, and 
vvitli RCA for further studies of speech 
recognition, I'lic extant R.ADC con- 
tract is vvitli Scope. Inc., for studies of 
siwecli recognition as applied to a sim- 
plified formant vocoder. 

In the approacli pro|5oscd bv .Air 
I'orcc Cambridge Rcsearcli Center 
voice infonnalion is tr.uisniittcd in 
message units of a statistical nature. 
Each luessiisc word consists of tuo 
items; a setim number or address which 
designates a voice frequency spectrum 
|3attern in time, frequency, and ampli- 
tude; and an additional K-rial muulicr 
that designates a vowel pitch pattern 
in time and frequency. 

.At the voice message source, analvzcr 
equipment performs selective decisions 
111 com]3aring the voice signal with 
stored inemorv d-jta and. using control 
logic, extracting the appropriate serial 
numlier for tran.smission. 

At the receiver, the serial munbers, 
fimction ns addresses wliich select from 
the memory unit tlicrc the signal 
parameters and control logic to operate 
a speccli svntliesizcr. 

In the experimental setup at Ait 
I'orcc C:unbridge Research Center, the 
output of an 18-channel spectrum an- 
alvzcr is digitized and tlic digit stream 
is programed into the Al'CRC com- 


puter. llitcc bits arc used pet spectrum 
cliannel, or a total of 5-t bits from each 
sjx;cttum pattern. These samples occur 
evetv 1/80 sec., and tlic data can be 
printed out on a sound spcctrograni- 
Tlic amplitude values arc printed out as 


octal numbers, reptesenting relative am- 
plitudes in the 18 cliannels of the spec- 
trum analyzer, with zero left blank. 

In tlic print-out program frequency 
indices are inserted, plus spaces to make 
the frequency scale approximately linear 




promotes product 
reliability with 

43 

vibration test 
systems from 


...the pioneer and leader 
in the field of vibration 



has what it takes! 


RESEARCH and DEVELOPMENT, 
ENGINEERING, PRODUCTION end TESTING 


HORKEY2MPPRI ASSpCIATCS 

AEBOOTNAMICS’ MECHANICAL . ELECTBO-MECHANICAL- PNEUMATICS - SAlUSriCS - HYDEAULICS -ElECTBONICS 


AVIATION WEEK, Oclobor 26, 1959 


111 



general characteristics 


% 

series 31 and 32 

flow control 

servovalves 

with mechanical teedback 


from 




4S0‘Fer «00’Fan tpttia 
<%% 

<3% 


<4% 

<S% 

<J% 

<1% 



Series 31 ond 32 servovalves are miniaturized two-stage 
flow-control volves which utilize inlernol mechonical feedbock. 
Features of the new design include high performance, 
simplificotion ond compoctness, together with a wide temperature 
capability. Specific volve charocteristics can be achieved 
other than the ones listed obove. 

Write for catalog 31 0 and individual model doto sheets 
that illustrote typicol performonce variations. 


SERVOCONTROLS, INC. 


SO that it will miitch the line.ir scale of 
a consentioiwl spectrogram. Amplitude 
values are normalized. 

.^n.ilog r oltagcs from the channels of 
the spectrum anahzci arc summed to 
generate an analog \oltage proportional 
to speech amplitude. This analog pa- 
rameter is used as .a floating reference 
s'oltage for the analog-tn-digital con- 
verter, which causes it to act as a quo- 
tient desacc. The result is that the am- 
plitude le\el in each spectrum channel 
is digitized as a ratio with respect to the 
mean amplitude. A separate threshold 
measurement converts the digital out- 
put to zero for one complete frame of 
data whcncr er the voice amplitude falls 
below a prescribed sulue. 

Tss'o advantages arc aehimed bv am- 
plitude normalization of the digital data 
in this manner. First, a wide dvnamic 
range in the input voice signal is easilv 
accommodated without loss of resolu- 
tion of the individual signal patterns, 
whether due to consonant sounds or 
vowel sounds. Sccondlv, the spectrum 
pattern of a partinilar sound event 
tends to remain constant with changes 
in voice amplitude. 

These spectrum patterns are digitized 
using a ratio scale spaced in approxi- 
mately 3-db. steps for the octal values 
from hvo to seven, and a 6-db. incre- 
ment for the value one. giving a 24-db. 
range for the spectrum patterns. The 
logaritlrmic scale is generated by a diode 
matrix which acts as a ‘'lockup" table. A 
four bit linear code is generated orig- 
inally from which the matrix selects 
eight values that generate the three-bit 
output code. This establishes seven 
values and a zero on the octal scale. 

Work with thi.s svstem showed that 
the value one had a marginal value be- 
cause if often occurred well down in the 
secondary structure of the spectrum pat- 
terns. By merging the value one with 
the value zero the pattern range was re- 
duced from 2-4 db. to 18 db. Because 
only six numbers are printed rather than 
seven, the digital pattern is simplified 
without any significant loss of detail- 

The voice data processing svstem be- 
ing developed by Mclpar will be used 
by Air Force Cambridge Research Cen- 
ter to accumulate and sort a verv large 
number of speech sounds to provide sta- 
tistically a record of essential voice 
sounds. This will be accomplished bv 
insertion of the digitized voice data into 
a memorv unit that will provide a rec- 
ord of the number of occurrences of dis- 
crete sound patterns. 

The priman' function of the Melpar 
system will he the establishment of de- 
sign parameters for a practiwl com- 
munications system based on the data 
compiled. Tlie design of the svstem. 
however, is such that the funrtionai 
capabilities of the optimized svstem can 
be simulated. The functions of the svs- 
tem will be to provide real time sort- 


ing and counting of spectrum pattern 
descriptions as generated by a vocoder 
and quantizer, to enable clctcnnination 
of the number of different spectrum pat- 
terns used in speech, estimation of the 
relative frequency of occurrence of each 
of these patterns, determine the effect 
of speaker-to-speaker variations, and the 
degree to which approximations mav be 
used without degrading intclligibilitv 
and speaker identitv. To explore further 
the effects upon intclligibilitv' and 
vpc-akcr identitv. the svstem will provide 
for recording and reproducing sequences 
of compressed speech -spectrum piittcrn 
addresses and voice pitch— for fine analy- 

With the svstem it will he possible 
to simulate a complete communications 
channel, including compression, expan- 
sion. and introduction of transmission 
errors hetvsecn coinpre.ssion and expan- 
sion. which will permit complete evalu- 
ation of tive communications system 
without the need for a hrcadboiird 
phase. 

llic voice datii processing system is, 
in effect, a special-purpose transistorized 
digital computer. In addition to stand- 
ard logic modules, the computer em- 
ploys for storage a 6?0.000 bit. 425 kc. 
Bryant magnetic drum which will pro- 
vide for sorting and storage of up to 
4,096 occurrences of cacli of n|3 to 4.096 
different spectnim patterns. 
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Brigtrs Filter-Separators are available 
for fixed installation and as truck or cart- 
mounted units in stainless steel or metal 
to specifications and in capacity required. 


At New York International Airport (Idlewild), operated 
by the Port of New York Authority, James P. O’Donnell and 
his staff of engineers together with the Port of New York 
Authority Engineering and Aviation Departments, plan, de- 
sign and specify fuel handling equipment installations which 
are supervised and operated by Allied New York Services, a 
subsidiary of Allied Maintenance Corporation. 

Teamwork of experienced management and carefully 
trained personnel assures that aircraft are efficiently re- 
fueled with clean, dry, fuels as specified by the 21 U.S. and 
23 foreign carriers served at Idlewild. 


Contamination of jet fuel can occur wherever it is stored 
and whenever it is transported. For safety and protection of 
passengers and jet equipment, contaminants are removed by 
providing “settling” time during bulk storage and also by 
several “dry-cleaning” operations to remove dirt and water. 


The filter-separators used at Idlewild 
are identical in design and function to 
those specified and approved by the mil- 
itary to remove fuel contaminants. 


BOWSER-BRIGGS EQUIPMENT MEETS MILITARY REQUIREMENTS 


FILTER-SEPARATORS 

Bowser Filter-Separators are avail- 
able as manual and fully automatic 
equipment for tank farms, bulk trans- 
fer and airport hydrant systems. 
Available in metal to specifications 
for gasoline, kerosene, jet and similar 
fuels. 


the: FtlUL-E EOFR ELJEL. 

AT /ZULEW'/L/U 


'.'(t/km mo(/e, (t. 

Gie/i/v/rr 



Refueling a Boeing 707 at Idlewikl. TRUCK- 
MOUNTED FILTER-SEPARATOR IS A 
600 G.P.M. UNIT. 



OWSER IMG., tSAAFRKEmrslG DI\/I&I0N, Eor~± Ind. 

£ 


Complete data for fixed or mounted Briggs and Bowser Piller-Separators may be had on request from 




with two operators, Hughes has in- 
creased production of packaging diodes 
to 3.000 pieces per hour, or i million 
diodes per niachinc. Ilius, per unit 
cost of packaging has been reduced, 
and Huglics has realized 51,200 labor 
cost sar ing per million diodes packaged. 
Machinery has a rcscr-c capahility 
which will enable it ncaih to quad- 
ruple its present rate if needed. 

Other manufacturers presentlv using 
components packaged bv IRC in Grip 
Strip method arc Radio Corp. of Amer- 
ica and Bendix. W'ith slight modifica- 
tion machine can package such compo- 
nents as resistors, transistors or diodes. 


Los Angeles Revises 
Jet Approach Plan 


PACKAGING of electric components by Iiiteiiiational Resistance Cotp, method occurs as 
components and paper pass through gears at left, then tlirough ptcssiitc wheel at right. 

System Speeds Avionie Packaging 


Los Angeles— Ncu' approach to the 
problem of packaging small electronic 
components for high-.speed assembly 
lines being marketed by International 
Resistance Co., named Grip Strip, 
offers production savii^s and improved 
inventory control- The method was 
originally designed by IRC for packag- 
ing of its own components and is now 
bcin^ used at Huglics' Products Di' i- 

Grip Strip is csscntiallv a channel- 
shaped continuous strip of specially- 
treated paper ivith patented ‘'fingers" 
along its sides to grasp the components 
firmly, by their leads, yet neat the 
bodies. Strips may be cut for packages 
of 20, 50 or any desired number of 
units, or a strip mav be wound on a reel 
of up to 2,500 units. 

Advantages of Grip Strip to compo- 
nents and equipment manufacturers 

• High production rate. 

• Low handling costs. 

• Good inventory control. 

• Good orientation and more secure 
retention of components. 

Another advantage of Grip Strip 
packaging is that leads can be cut and 
formed simultancnuslv while still held 
in the strip. Components cannot fall 
out of the holder accidcntailv, vet can 
be released quickly and easilv when 
needed. Strips are adaptable to auto- 
matic insertion equipment .such as is 
used with etched circuit boards. 

Machine for packaging components 


in the Grip Strip method can be leased 
or purchased from IRC. About four 
months ago Hughes Aircraft Products 
Division installed the eqiiipment for 
packaging diodes. On a tivo-sbift basis, 


Los Angeles— Revised approach pro- 
cedure for jet transports is in effect at 
the Los Angeles International Airport 
in conjunction with elevation of the 
instrunicut glide slope from 2J to 
J deg. 

New procedure enables jet transport 
pilots to prepare aircraft for landing 
over the intersection of Atlantic and 
lurcstonc Boulevards at an altitude of 
2,870 ft. above ground and some 5 mi. 
cast of the present location used for 
this Operation- 

New procedures were devised to 
bring in the airplanes at a higher angle, 
and to give pilots additional time and 
altitude to prepare for landing. Los An- 


Telemetry Data Relayed by Telephone 

Data processing system engineers of Boeing Airplane Co.'s Aero-S|>acv Division transmit 
telemetered data tetween Florida and Seattle, Wash,, by telephone to reduce elapsed time 
between Boinaic missile test flighb and production of flight test data. Data recorded on 
magnetic tape at 60 in. per see. is played back at the acquisition station at li in. per sec., 
reducing frequency and compressing bandwidth by a factor of 32:1. Frequency modula- 
titon data is available for analysis witliin four hours of flight termination, as against two 
or three days normally required when tape recordings are airlifted, 
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gdcs Sound .Abatanent Goordinating 
Committee hopes these chauges will 
bring appreciable relief from "unpleas- 
ant sounds” caused bv jet aircraft. 

Lowering of landing gear, adjustment 
of Raps for reduction of speed, chang- 
ing of engine power settings and estab- 
lishment of the descent rate (approxi- 
inatclv 700 fpm.) are accomplished 
over the outer marker (radio beacon) lo- 


Ciitcd between Broadwav and Main, just 
north of Century Boulevard, and arc 
effected at 1,570 ft. above the terrain. 

Changes in glide slope elevation and 
approach procedure were designed by 
the regional office of the I''cdcral Avia- 
tion .Agency as part of a community- 
wide sound abatement program and 
have the support of the Air Line Pilots 
Assn, and tile airlines. 


Lockheed Proposes Low-Cost 
Automatic Position Reporter 


Los Angeles— Low-cost air traffic con- 
trol autonratic position reporting svs- 
tem based on bcaconry techniques is 
proposed by Lockheed Electronics and 
Avionics Division. 

System is named Lockheed Tracking 
and Control System (Loctracs) and is 
reported to be completely within the 
present .state of the art- 

■‘Installation of service units could 
liegin in late 1962, given an carlv go- 
ahead and consistent government sup- 
port." according to M. C. Iladdon. 
general manager of the division. Ilad- 
don said 630 units could provide blanket 
eir route coverage for the U. S. and 
another 70 units would be rccom- 
iiicnded for more precise position re- 
porting in tenninal areas. Lockheed 
estimates nation-wide ground installa- 
tions could be set up for about S700 
million, including site prejxiration, 
buildings, access roads, etc. Equipment 
itself would account for S2S0 million 
of the total. 

I'o equip all aircraft with Loctracs 
beacons would require another 530.3 
million, he said. 

.Airborne unit for lightphnies would 
cost about 5230. Lockheed savs; mili- 
tary and airline units would be priced 
at about 5600. Cost of equipment for 
a single Loctracs ground installation 
'vouid range from 5400,000 to 5430,- 
000 depending on traffic load in its sec- 
tor. System for a light-traffic sector 


would not need as manv decoding units 
as one on a mote heavily traveled route. 
Decoder modules can be added or re- 
moved to keep pace vvnth traffic trends. 

Loctracs would use a completclv pas- 
sive ground system. Airborne beacons 
continuously transmit pulsc-codcd iden- 
tification and altitude signals, placing 
all aircraft under surveillance ttbctlicr 
or not a flight plan is filed. Tlii.s would 
eliminate coniplcxitv and cost of radar 
or two-w.iv communication devices in- 
volving roll-call by ground station and 
automatic response by airborne trans- 
ponder. Being passive, it could not be 
used as a navigation aid bv eiiemv air- 
craft. 

It supplies infoniiatinn which an 
air traffic control computer can use to 
jaredict collision hazard and traffic con- 
gestion, Lockheed savs- 
Ground Installation 

Ground installation consists of four 
rca'ivers spaced near corners of the 
rough, quadrilateral sector which it 
serves. Their relative position can be 
accommodated to terrain. Beacon sig- 
nal from an aircraft in the sector is 
picked up by all receivers and carried 
to surveillance center bv microwave or 
cable relay net where fixed delav lines 
exactly equalize time required for sig- 
nals to be relayed from receivers to 
cqui|3mcnt in the center. .Anv remain- 
ing difference in time of signal arrival 


via the four paths is due to differences 
in distance between the airplane and 
the various receivers. 

For ciicli receiver, there is a digital 
delay line in surveill.incc Center. Each 
digital delay line bus taps at one micro- 
second intervals. Tlic relayed pulse in 
each of the four digital delay lines would 
fall into the tap appropriate to its time 
of arrival. Ibc four |)ulses arriving 
from the four tcceivets can be brought 
into time coincidence for cverv com- 
bination of four taps, and everv com- 
bination has a single coincidence de- 
tector which will accept no other com- 
bination. 

Each coincidence detector rc|3rcsaits 
a geographic block within the sector 
known as a surveillance element. WTicii 
a combination of digital delay taps en- 
ters a signal in the appropriate coinci- 
denre detector, it is known that an air- 
plane is transmitting in that element. 
A display light is autoii3atieally turned 
on at the proper surveillance element 
on the sector map and a data pulse is 
fed to the data readout. Quadruple 
correlation separates signals of manv 
aircraft despite simultaneous, unsvh- 
chronized transmissions. 

Surveillanee Elements 

Sun eillanee elements may be as small 
as i-mi. square but mote typically 
would be one mile square. Size could 
be varied according to traffic density. 
Loctracs cii route sectors would measure 
from 70 to 100 mi. on a side. Terminal 
sectors and the elements within them 
would be smaller for mote precise track- 
ing right down to the runwav in dense 
traffic- Sector might be as small as 23 
mi. on a side. 

Loctracs could distinguish between 
more than 1,000 aircraft per sector in 
any one moment. 

Transmitter in the airplane would 
weigh from three to five (sounds and 
fill (3nly 200 eu. in. of volume. It would 
generate 600 position pulses and 33 
identification and altitude code signals 
pet minute. Altitude reporting incre- 
ments might v-.iry from 60 ft. at alti- 
tudes incasutcd in thousand.^ of feet, 
to 6,000 ft. at altitudes measured in 
hundred thousands of feet. .Altitude 
data will be derived from fixed refer- 
ence aneroid altimeters which cannot 
be adjusted to compensate for local 
barometric pressure variations. 

Dutv- cycle of airborne heacon will 
be small— transmitting onlv .001% of 
the time. 

Last nine hits in the 36-pulse train 
arc sisarcs for optional canned messages 
such as destination or emergentv dec- 
laration. Six-hit altitirdc code indicates 
one of 64 altitude lavers. 

Seventeen-pulse identification se- 
quence recognizes 130,000 different call 
signs. Monitor circuit would tell pilot 
of a f.iilurc- 
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Garlock's Q ' unique position in the missiies 



GARLOCK’S UNIQUE POSITION in the mis- 
sies industry may be of infinite value to you. 
ACCEPTANCE; Right now Garlock is supplying 
rocket motor components for various pliases of 
development and production of seven different 
missiles. FLEXIBILITY: Garlock has the people, 
the equipment, and the experience to swing 
into prototype pi'oduetion on shoi't notice, and 
to follow this with full-scale production as 
needed. DIVERSIFIED ABILITIES; Garlock is thor- 
oughly familiar with the design and manufac- 
ture of components from a wide range of basic 
materials— metals, rubber, phenolics, fluoro- 
carbons and other plasties. COMPLETELY INTE- 
industry . . . GRATED STAFF: Garlock’s product design, tool 
design, pilot manufacturing and production 
staffs are completely integrated for efficient 
handling of a project from start to finish. 
Garlock engineers will work to your design — or 
with you in developing designs. Write or call 
Military Products, The Garlock Packing Com- 
pany, Palmyra, New York. 



Garlock components are presently used in the development and 
production of: 

Vanguard Minuleman Super Tartar Polari$ 

Super Vanguard Nike Hercules Terrier 










Vertol 107 Demonstrates Field Missile Delivery 


Little Jnlin rocket on launcher is loaded in N'eitol 107 piofohpe landcm-iotor. tvrin-turbine helicopter. Rocket on iaiinchcr weighs 2,100 
lb. Total neight <i( the system, including an eight-man launching crew, is -t,200 lb. 


^'crtol .\iioraft Corp.'s Model 107 proto- 
ts'pc tw'in-turbine helicopter demonstrated 
tactical air mobility of the Little ]ohn mis- 
sile ss'sCein at the .\meric-an Ordnance Assn, 
demonstrations at .Aberdeen Pios-ing Ground 
earlier this month. .Actual unloading and 
setting u|) of equipment for launching trx)k 
8 min. 'Iliis sva.t the first time a Little John 
bunching creu' was teamed in one liclicoi>- 
tcr. W'ith all equipment load(>d iutcniallv. 
During actual firing operations the helicop- 
ter remained about 100 vd. awav from the 
rocket. .After firing, the launcher is aft- 
loadc-d; w'ind measuring device is loaded 
through forward cabin dr>or. 


Launching crew (below, right) prqrares Little John for launching while w ind-nicasutin| device crew (below, left) sets up equipment 


Ovet-all 


of the firing range shows the lelab'vc position of the Little John equipment as it is unloaded from the 107. 
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TASK 


FLIGHT SIMULATORS 



Save Testing Time and Expense 


Delays and high costs suffered in testing aircraft and mis- 
sile navigational systems and components can now be 
reduced with Task’s low threshold, high response Flight 
Simulators. Now, right in the laboratory, navigational 
systems and components and other rotation sensitive 
equipment can be subjected to real angular velocity and 
acceleration equivalent to that experienced during in- 
flight maneuvers. 

Available in one, two or three axis models, Task’s 
Simulators have essentially flat response over a wide fre- 
quency band from a small fraction to thirty cycles per 
second. Additionally, the ratio of table motion to com- 
mand signal is constant through an extreme range of 
signals from threshold to maximum. This combination 
enables the simulator to test components or systems 
through a wide range of flight patterns. 

Special modifications to meet particular requirements. 
Complete details in Bulletin 591, or phone PR 4-3100. 


IlifJil CORPORATION 

T VERMONT AVENUE, ANAHEIM. CALIFORNIA 



CJ-805-3 Thrust 
Rated at 11,200 Lb. 

Cincinnati— Exact specifications for 
tlic General Electric CJ-805-3 turbojet 
engine show a thrust rating of 11,200 
lb. and, with a guaranteed weight of 
2,800 lb., a thrust-to-weigbt ratio of 
four to one. Tlie engine powers Con- 
vait’s 880 jet transport. 

Tlirust rci ascr and sound suppressor 
adds 390 lb. to engine weight, accord- 
ing to General Electric. Rcicrsct pro- 
vides 5,000 lb. of rcTcrsc thrust. 

Tlic engine lias a maximum cruise 
thrust rating of 8,850 lb. with a specific 
fuel consumption of .728, General 
Electric says. Takeoff thrust is 11,200 
lb. with an sfc. of .806. 

Engine flight hours in various test 
programs total 5.094, according to Gen- 
eral Electric. Sixteen engines liavc 
been used and higli time engines have 
logged 1,111 hr. and 1,059 hr. 


PRODUCTION BRIEFING 

Clary Corp., San Gabriel, Calif., has 
dcieloped a compact printer to witli- 
stand sliock of 50g for printing out- 
put from iustrumeuted data svstems. 
Tlic Class 2000 printer w'.is originalli- 
dcsigiiLxl to print information Suring 
countdown and checkout of Nai'v's 
Polaris missile. System is capable of 
accepting coded logical Icie! output in- 
formation in any of the standard forms, 
will print fonnats up to 21 characters 
wide and may be adapted to systems 
such as digital lolfmctcrs, electronic 
counters, shaft position transducers, 
digital clacks, etc. Clari’ has orders for 
approxiniatciv S500.000 of digital re- 
cording equipment for Polaris, .^tlas, 
Minuteman and Tales svstems. 

North American Aviation has 
awarded Horkcy-Mootc Associates a 
contract for dcielopmcnt, production 
and testing of stahiliz.'ition equipment 
for the air crew ballistic escape system 
for North American’s B-70 bomber. 
System would enable B-70 crew escape- 
seat capsule to oveicomc airsticam 
turbulence and present tumbling after 
ballistic ejection in ease of emergencies. 

Convait Astronautics Division re- 
cently broke ground for a captive test 
stand for Vega space vehicle at Syca- 
more Cauvon near San Diego. Diversi- 
fied Builders, Inc., will construct the 
5208,000 test stand which will utilize 
present Atlas Irlockliouse facilities and 
existing tunnels. Stand is scheduled for 
completion in l^cbruari’, 1960. 

Britain’s Famborougli air sliow next 
rear will take place during tlic first full 
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week of September, starting Sept. S. 

There had been some questioning in 
British aviation circles whether pace of 
aviation developments justified an an- 
luial display. However, it has been de- 
cided to go ahead next vear in view of 
the satisfactory results of this year’s 
l■'a^nbotough show, stated the council 
of tlic Socictv of British Aircraft Con- 
structors. 

Swissair has ordered mobile 60 kw. 

400-cycle motor and diesel engine 
drivxin generators from Lc.ich Corp. for 
ground support of its Douglas DC-8 
transports at New York International 
Airport when transatlantic service is 
inaugurated in .April. I960. Units will 
furnish power for the DC-Ss while loid- 
ing and unlaiding and for checkout of 
instrument systems. 

De Havilland Pto|>cllct5 will break 
into the industrial automation field 
with a new sistems engineering group 
organized to draw on tlie ciimpauy's 
experience with the hircstreak infrared 
homing .svstem and Blue Streak Nillis- 
tic missile. Group \s ill emphasize design 
of integrated sistems rather than com- 
ponents. 

North American’s -Autonctics Dili- fliResearch Ma nufacturinq Division 

sion has tecciicd 54-7 million contract c. • 

for production of additional inertial 98.51 So. Sepulveda Los Angeles 4.5, California 

autonavigators for Polaris submarines 
from Nan’ Bureau of Shi|is. Tliis brings 
AutoncHes total orders from Ship In- 
ertial Navigation Svstcni (SINS) to 
SI5.2 million. 

Hughes Aircraft’s .Airborne Systems 
Group has formed an .Advanced Pro- 
gram Deielopmcnt team to improsc 
customer liaison and introduce new 
|iroducts. Group will be responsible for 
tactical space, ballistic missile systems. 

Siinimcts Gyrosco])C Co. «i!l dcliscr 
"free” gvros to the Afartin Co.’s Or- 
lando, Ehi„ Division for use in the 
Lacrosse missile. Nc«- orders, which ex- 
ceed S! million, call for deliveries 
through Juiv, 1960. Orders inerrMse 
Summers’ backlog of business svitli 
Martin to almost 52 million. Total 
Summers backlog is more than SI 1 
million. 

Singer Manufacturing Co.’s Military 
Products Dii’ision will manufacture 
AN/ASR-3 submarine detecting .sets 
under a SI million Navv Bureau of 
Aeronautics contract. AA'ork ha.s al- 
ready begun and will run until carlv 
1961. 

Telecomputing Corp. of Los Angeles 
will produce gvro svstems for Nike ller- 
eulcs surface-to-air missiles under S!.- 
608,000 follow-on contracts from AVest- 
em Electric Co. 


NUCLEAR FUELS 
PROJECT ADMINISTRATORS 

Continued expansion at M & C Nuclear. Inc., the nation's 
first privately owned nuclear fuels company, has created 2 ex- 
cellent opportunities in our Industrial Fuels Department for 
qualified project administrators. 

We need men capable of assuming over-all project responsi- 
bility for the development and production of advanced nuclear 
fuels. Ouiies will include analysis of fuel requirements, prep- 
aration of specifications, cost estimating, contract negotiation, 
and resolution of fabrication problems. 

Applicants should have at least a B.S. degree in Mechanical or 
Chemical Engineering, Metallurgy or Chemistry, and approx- 
imately 5 years' engineering experience in the design or roate- 
rials-development phases of reactor technology. 

Attractive starling salary, relocation expenses, liberal em- 
ployee benefits. If you desire a rewarding career in marketing 
nuclear fuels for industrial application, send complete resume to 
Mr. Thomas A. Fowler. 


M&C NUCLEAR, INC. 

Attleboro, Massachusetts 

A Subsidiary of Texas Inslniinenls Incorporated 


GROW WITH AIRESEARCH 

IN ELEGTiONICS 

AiResearcli expansion in electronics and electrome- 
chanical activity is creating outstanding positions at all 
levels for qualified engineers. 

FLIGHT SYSTEMS RESEARCH 

General problems in motivation and navigation in air 
and space ; required background in astronomy, physics, 
engineering. 

Openings also exist in the following areas: Data 
Systems Research . . . Controls Analysis. . . Flight Data 
Components . . . Instrument Design . . . Electromagnetic 
Development.. .Airborne Instrumentation Analysis 
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TOO LATE FOR TESTING NOW! 


To ensure launching and “in-flight" performance of 
one of our most important missiles, Barry was 
asked to study the problems of designing and 
building a test stand that would simulate the shock 
and vibration conditions to be met in actual flight. 

Analysis, feasibility study, VS -scale model construction, and 
test were carried out at the Watertown facility. 

Result — a servo-controlled mounting system that enabled 
the test stand to simulate launching and “in-flight” environ- 
ments. Valid testing - increased reliability were made possible. 

Design, development, test, and delivery of prototype system 
were completed in only five months! 

Why not find out how Barry can help You? 

Write ToWEngineerins jor Control of Dynamic Environments" 



DESIGNS THAT CONTROL 
SMOCK, VIBRATION, NOISE 


BARRY 

CONTROLS 


FINANCIAL 


Chance Vought Buys 
Data Processing Firm 

Dallas— Cliaiicc Vought Aircraft has 
acquired a majoritv interest in National 
Data Processing Corp., Dallas, Tex., in 
its latest more to di\ersify into com- 
mercial applications. Mo\c was forecast 
in a recent speech l>\ Chance Vought 
President F. O. Detweiler. who noted 
the company was studying a second ac- 
quisition out of the aircraft field (AW 
Oct. 19, p. 5-t). More tlian a year ago it 
acquired Genesys Corp,, Los Angeles, 
specializing in commercial electronics 
in computer applications. 

its latest purchase in the automation 
field manufactures the Rcadatron credit 
card system for processing retail credit 
invoices and is dcrcloping equipment 
to sort and process checks bv means of 
magnetic ink character recognition for 
four fcdcr.il reserve banks. 

Same equipment is also sold to coin- 
inercial banks. 

National D.ifa Processing Corp.. 
formed in 1957, has 70 emploves. It 
will continue to operate as an independ- 
ent eonrpany in the data processing 
field. New parent company plans to 
invest in NDP expansion, including or- 
ganization of a nation-wide sales and 
field engineering force. 


British Engineer Guild 
Scores Low Salaries 

London— British Engineers’ Guild- 
representing all c.itegories of Britisli en- 
gineers— has been moved by a survey 
on salary ratings to forcc.ist a steadv 
deterioration in the efficiency of indus- 
try unless something is done to boost 
earnings. 

The survey, conducted by the gov- 
ernment’s Central Office of Informa- 
tion, showed that 50% of 6,000 mem- 
bers of the institutions of mechanical, 
civil and electrical engineers drew less 
than $3,360 during the 1955-56 finan- 
cial year. Tliirty per cent took home 
less than $2,800 and only one in four 
rated higher than $4,480. 

Engineers’ Guild admitted that real 
incomes since 1956 have improved but 
added that discrepancies shown in the 
snn’cy between what was required and 
what was offered in way of actual sala- 
ries “are so great tliat there is still a 
very long way to go." 

Real sting comes in the alleged im- 
pact of low salary scales on U. K. manu- 
facturing industries’ ability to recruit 
and retain staff. For a long time it’s 
been a British complaint that tech- 
nicians and scientists arc lured to North 


THE 

PART THAT 
“COULDN’T 
BE 

FORGED” 



The jet engine fin shown above, is just one of many difficult 
configurations that Arcturus has forged after others said it 
couldn’t be done. Originally these fins were machined from 
a forged rolled ring.. .a time-consuming, expensive procedure. 

Using their highly-advanced techniques, Arcturus developed a 
method for forging the part, saving substantially on material 
and machining time. ..resulting in a cost reduction of 38%, 
Chances are you are now buying machined parts that 
Arcturus could forge much more efficiently... saving 
substantially on material, weight, machining and total cost. 

High and low temperature alloys are our specialty. Why 
not send us those drawings and specifications right now? 

FORCE AHEAD WITH 

Arcturus 

MANUFACTURING CORPORATION 

4303 Lincoln Blvd., Venice, California • UP 0-2751 
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TELECOMPUTING CORPORATION ... EXPANDING 
SPACE-AGE CAPABILITIES 


TELECOMPUTING SERVICES A 
lechneAl service end deveioornent 

tenancool dale orocesamo and conlrol eerlers. 


yy _ WHiTTAKERCOliTROLS The largssi 
Q axlusive developer and builds' al 
Custom-buill high-oerlormance hy- 
draulic. pneumatm, and fuel valves, controls, and 
ri‘(iuiaiors lor advanced missile, aircraft, ana in- 
dustrial applications. 

DATA INSTRUMENTS Pioneers in 
Q eguipmentsforfastandaccureteanaly. 
s<s of lest data, Aith automatic ro- 
cc'ding of punched casds, tapes, or printed lists 


BRUBAKER ELECTRONICS An R40 
leader in the tield of ground and a r- 
borne IFF componenta, lest 4 check- 
out eouipments— IFF systems anelysis-'Air Traf- 
fic conlrol systems- radar beaconry-dateclion 
eouipmenls 

_ WHITTAKERGYRO Leadmg producer 
of elaclncally driven and sormg- 
Mound free gyros, rate and floated 
'Ole gyros for advanced missile systems— rate ot 


^ NUCLEARINSTRUMENTSDesigners 

Q and builders ot high qualify, reliable 

eouipmenls for pieiaunch checkout 
and testing of nuclear speciat vreapons 


•precise gyro systems. 


ELECTRONIC COMPONENTS Spe 


EC 


America by liigh earnings obtainable 
there. Engineers' Guild emphasizes this 
point by stating that between 1954 and 
1956 the emigration rate among mem- 
bers of the tour leading engineering 
institutions was equal to just over 9% 
of their net increase in membership. 

During 1955-56 period British engi- 
neers' earnings ate contrasted with com- 
parable U. S. figures of over S6.300 
annually for 50% of the professionals 
at age 25, and S7.700 at age 30. Only 
one U-S- engineer in 10 was earning 
under 54,550 annually within one year 
of graduation, the Guild said. 

Survey shows that engineers in the 
emplov of local authorities and public 
utilities w-ere the worst paid of all. 

New Offerings 

Eitel-McCullough, San Carlos, Calif., 
manufacturer of ‘'Eimae" power tubes 
and electronic products. Offering is $5 
million of convertible debentures for 
public sale; interest rate, offering price 
and underwriting terms to be supplied 
bv amendment. Proceeds to be used 
primarily to retire current bank borrow- 
ings incurred to finance, in part, the 
companv’s expansion program and to 
provide additional working capital. Ad- 
ditions to the company's plant, ma- 
chinery and equipment arc expected to 
aggregate approximately 52,500,000 
during 1959. 

Missile Systems Corp., North Hollv- 
wQod, Calif., sold 65,000 shares of 
common stock at 54.75 a share. Pro- 
ceeds of approximately 5259.000 will 
be used to retire 560.000 in hank loans, 
to purchase $50,000 in machinery and 
the balance for working capital to 
finance inventories and accounbi receis'- 
able. The company may also allocate 
$120,000 for acquistion of other busi- 
nesses. Missile Systems, formerly Ling 
Systems, Inc., a subsidiary of Ling-Altec 
Electronics until its purchase last April 
by Frederick W. Bailey, manufactures 
harness and cable assemblies, including 
umbilical cable for the Martin Titan 
ICBM, booster igniter cables for the 
Nike air-to-surface missile, and harness 
cable for use on the Coavair F-106. As 
Ling Systems, Inc., the company en- 
gaged in complex microwave develop- 
ment efforts. On one Federal Aviation 
Agenv contract alone the company lost 
more than $200,000 and since its sale 
has dropped such programs. 

Financial Briefs 

Aerojet-General Corp. sales for the 
nine month period ending Aug. 31 
were $257,809,573, a 72% increase 
over $149,359,992 sales for the same 
period last year. Earnings were $6,- 
058,834 against last year’s $3,709,345. 


National Aeronautical Corp., pro- 
ducer of NARCO aviation products, 
rqiorts sales of $4,755,000 for the nine 
month period ending ,Aug. 31, and after 
tax earnings of $528,000. Nine month's 
sales last year were $3,053,000 and 
after tax earnings $247,000. Company 
has just completed $400,000 plant 
expansion for de-vdopment of new avi- 
ation products. 

Craig Systems, Inc., reports earnings 
of $380,887 for the year ending July 31 
on sales of $12,081,619, including earn- 
ings of Lc Feburc Corp., wholly-owned 
subsidiary. Earnings last vear were 
$361,047 on $12,975,620 sales. Com- 


pany produces systems for missile and 
comnumications installations; has an 
$11 million backlog. 

Stanley Aviation Corp netted $86,- 
026 on sales of $5,475,862 for year 
ended June 30. Last year's earnings 
were $163,924 on 54,618,161 sales. 
Profits this year were shated by a 
$307,024 partial writeoff of a presious 
Stanley investment in Free Lock Corp,, 
auto parts producer, made for diversi- 
fication in 1957. Free Lock accounts 
were written down to realizable value. 

Sanders Associates, Inc., producer of 
electronic guidance and control sys- 



DC-4E AIRCRAFT FOR SALE ON 
EXTREMELY FAVORABLE TERMS 

^5,000 per month for 50 months; 

S2S,000 down payment to qualified responsible purchasers. Aircraft in 
excellent condition, having been operated and maintained by one of the 
world’s best-known airlines. Planes fully equipped with high density seats, 
cargo door and floor. 

For descriptive brochure or other information, write, phone or wire . . , 


NEWAIR LEASING CORPORATION 
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promotes product 
reliability with 


vibration test 
systems from 


...ths pioneer and leader 
in the field of vibration 


tcnis recorded S’26,754 net earniiiga 
for the jear ending July 11. on sales of 
510,659.104. I'liis year's e.irnings were 
4054 higher than last year's, sslien the 
companv recorded sales of .59.053,198. 

Pacific .\iniioti\'c Corp. reports sales 
Ilf SI 5.441,964. viclding after tax ptofits 
of S95.1S8 for the nine month period 
ending Aug. 11. Sales for the corre- 
sponding period last vear were SI 5.1 57.- 
586 for net after tax profits of S106,- 
504- Conip.my reports additional in- 
come of SI. 091.719 from an upward 
price adjustment on inilitarv oscrhaul 
work done in past vears, producing ad- 
ditional after tax profits for the period 
of S460.000. 

Kairey Co., fomicrly h'aircy .\\iation, 
repotted net profits fell by almost S2i 
million to S120.4S8 in the year ended 
Mar. 31. Re.scatch and rlcsclopmcnt 
costs rose Sl-7 million, causing part of 
the drop. Dividend remains at 155f 
hilt futnte policy is nneettain- 

IVorld Wide Ilelicojitcrs. feeling the 
res'ciuic lost by crashes of a Sikorsky 
S-58 and a M'c.stland-Sikorskv helicop- 
ter, reported net income for the first 
half fell to S70.415 or 6 cents a share 
compared with S247.5S5 or 26 cents 
a share last vear. Gross revenues for the 
period were SI, 191. 279. 


Acquisitions And 
Mergers 

Fairchild Camera and Instrument 
Corp., Svosset, N- Y., will ask stock- 
holders. Nov, 30, to approve purclia.se 
of R. C. -Allen Business Machines. Inc., 
Grand Rapids. Mich., and to split Irair- 
child's stock two for one. Earlier Fair- 
child Camera had exercised its option 
to buv all the common stock of tlic 
Fairchild Semiconductor Corp.. for- 
mcriv an afiilialed company. To acquire 
the Allen company, which makes air- 
craft instnnncnts as well as business 
niacbincs, I’airchild will issue 60,000 
shares of its split stock in cxcliange 
for 100.000 shares of Allen stock now 
outstanding. 

U. S. Industries, Inc., has acquired 
Buttonwood Engineering Co.. Ltd., 
Ijncasliitc, England, a manufacturer of 
industrial products grossing approxi- 
iiiatclv S5 million annually. U. S. 
Indus'trics turns out a variety of indus- 
trial equipment, in addition to elec- 
tronic, aircraft and missile products. 

Swedlow, Inc., producer of honey- 
comb, plastic window glazing and other 
aviation materials, has acquired a finan- 
cial interest in the recently formed TE 
Co-. Santa Barbara. Calif. 


BENDIX SR RACK 
AND PANEL CONNECTOR 

with outstanding resistance 
to vibration 

The Bendix type SR rack and panel electrical connector 
provides exceptional resistance to vibration. The low 
engagement force gives it a decided advantage over 
existing connectors of this type. 

Adding to the efficiency of this rack and panel con- 
nector is the performance-proven Bendix “clip-type’’ 
closed entry socket. Insert patterns are available to 
mate with existing equipment in the field. 

Available in general duty, pressurized or potted 
tiTJes, each with temperature range of -67°F to -l-257'F. 

Here, indeed, is another outstanding Bendix product 
that should be your first choice in rack and panel 
connectors. 



SCINTILLA DIVISION 
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(Continued from page 25) 

Changes 

.K. D. Sands, new products development 

tion, Burrou|hs Corp., Detroit. Mich. 

Ervin L, Penkalski. director of the .AC 
Spark Plug Facility at the Douglas .Aircraft 
Cki., Santa Monica, Calif. Mr. Penkalski 
succeeds Jack Henry who has returned to 
the Milwaukee Operations in charge of 
maintenance engineering-Thor project. 
Richard W. Powell, manager of Acrojet- 


Theodorc fe. Dinsraoot. deputy director. 
Research and Development Division, Ameri- 
can Machine St Foundry Co., New York. 

Kenneth M. Smith, director of military 
rebtions-future product areas. Convair Di- 
vision of General Dynamics Corp., San 
Diego. Calif- Lawrence E. Spear succeeds 
Mr. Smith as manager of long range plan- 
ning, Convaids Pomona, Calif., plant. Also: 
Karl S. Warren, assistant to the vice presi- 
dent. with responsibilitv for missiles and 
electronics: William C. Keller, assistant to 
the vice president, with responsibility lot 

*"R«r' Adm. Carl F- Stillman (USN, ret.), 
manager of government contracts and as- 
sistant to the president. Radiation Research 
Corp.. New York, N. Y. 

R. H- Wettach, manager of the newiy 
eslablisiicd organization for the manufacture 
of solid rocket eases. General Electric’s 
Rocket Engine Section, Evendalc, Ohio. 

Stephen J. Jatras, director of engineering, 
Lockheed Electronics and Avionics Division. 
Los .Angeles. Calif. 

Dr. Eric Durand, manager of the newly 
established Boston. Mass., facility of the 
Range Svslems Operations of Acromilronic. 
a division of Ford Motor Co. The facility 
has been established for advanced research 
and development work in space sciences, 
astrodynamics and range instrumentation. 

Lariy Aiiins. contracts manager, Hydro- 
Aire Co., Burbank, Calif. 

American Bosch .Arma Corp., Hempstead, 
N. Y.. has appointed Stanley L. Haines site 
manager of the .Aima Division’s Cape Ca- 
naveral Field Operation. 

Dr. John P. Curtis, group Icadcr-antcnna 
and special svslems group. Hermes Elec- 
tronics Co.. Cambridge. Ma.ss. 

Harry A. Fenillo, weapon systems man- 
ager. Missiles and Space Systems Division, 
United Aircraft Corp.. East Hartford. Conn. 

Richard G. Bowman, technical assistant 
to the president, and Carver T. Bussey, 
special assistant to the president. Republic 
.Aviation Corp.. Farmingdale, N. Y. .Also: 
Dr. Samuel Lubkin, staff consultant to the 
Missile Svstems Division. 

Frederick C. Rucckert. manager of cor- 
porate development, Chicago .Aerial Indus- 
tries. Inc., Melrose Park. III. 

Arthur A. Hauser. Jr., director of tech- 
nical planning, and John J, Rutherford, di- 
rector of long range planning, Sperry Cyto- 
scope Co., Division of Spertv Rand Corp., 
Great Neck, N. Y. 

Jack Baxby, project manager-research and 
development contracts, McCormick Sclph 
Associates. HoUistcr, Calif. 
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MINIATURE PRESSURE SWITCH 
HARNESSES PRESSURES TO 4500 PSI 


For air, oil or hydraulic service, this miniature pres- 
sure switch performs like a veteran. Fabricate of 
stainless steel, it weighs less than two ounces, yet 
will withstand pressures up to 4500 psi. With no 
rubber parts, cure-dale replacements are eliminated. 

The MA-40 is one of a group of Aerotec com- 
ponents that have been radically redesigned and 
miniaturized to meet the exacting weight, size and op- 
erating requirements of modem aircraft and missiles. 

If your next problem calls for a special component 
developed to critical specifications, contact our engi- 
neers for the answer to your need, 

SPECIFICATIONS 





S1959 


' In January, Just a year after (he Navy bad announced iti 
I for a Fleet Ballistic Missile, the first Polaris test vehicle w 

cessfuliy fired. Firings continued throughout 1958. By Scplembpishhook tested a submerged launcher. In August, a Po'lar'is le 
the test vehicles were close to the final configuration of the Polarvehicle was launched from the deck of the USS Observation Island, 


1 Q R n Polaris is scheduled for active duty in late 1960. 
I W V U Each of the Navy’s nuclear subs will cany 16. Lock- 
heed is prime contractor and missile system manager of a team 
that includes Aerojet-General, General Electric, and Weatinghouse. 


LOCKHEED 

MISSILES AND SPACE DIVISION 

SUSSILS RESBASCH a DEVELOPMENT • BALLISTIC MISSILE SYSTEMS MANAGEMENT 
ROCKETRY • ULTRASONIC AERODYNAMICS • SPACE INVESTIGATIONS ■ NUCLEAR PHYSICS 
ADVANCED ELECTRONICS • HIGH-SPEED AUTOMATIC DATA REDUCnON 
RAMJET FROFUl^lON TESTING 
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GEAR EXTENSION cv’cle of Bccch 65 nears completion in flight, ^^'hcc1s can be torvered rvliile airborne to slow the airplane during 
turbulence or to steepen approach at speeds to 150 mpli. under normal conditions, or nji to 220 mph. under emergency conditions. 



Beech 65 Market Forecast at $150 Million 

By Erwin J. Biilban 


CENTER SECTION of Beech Queen ,\ir incor]«iratcs dcciJ inain and tear spats. W'indow 
anangcnieiit (below) combines picture window effect with stmctnral iutegrity. 


Wichita, Kan.— Six-place Beech 65 
Queen Air represents arlmination of a 
design cxereisc utilizing major eoni- 
ponent.s of the eompanv's smaller 
Model G-50 I'win-Bonanza to create a 
new class of business airplane with 
great!) improved capacity and negligible 
diffcrenec.s in performance using the 
identical powcrpiants. 

W'ith I'cdcral .\siation Agenev cer- 
tification of the airplane accomplished, 
it remains to be seen how successful the 
Bcccli sales team will be in following 
up the eiigineeting effort. Indications 
are that tlie sales group is confident that 
the airplane will more than pav its wav. 
According to Leddy Gteeser, Beech vice 
ptcsident-commercial sales, the nc\s' air- 
plane will account for a dollar volume 
of approximately S150 million in its 
anticipated 10-years useful sales life, n 
figure that has been raised considcr.iblv 
from carlv estimates of SiOO million on 
this aircraft. This would mean unit 
sales of 800-1.200. • 

Sales Appeal 

The airplane was introduced at the 
National Business Aircraft .Assn.’s recent 
annual forum in Minneapolis, Minn. 
{AW Oct. 12. p. 57). After the meeting 
was o\cr, a local Beech distributor at 
at whose base the airplane had been 
stationed for flight demonstrations, told 
Aviation \5’r.rK that lie was sure he 
could have sold five Queen Airs had 
they been there ready for Biaway. 

A basic reason for anticipated heavi' 
volume and a decade at least of useful 
sales life is the stretch put into the 
configuration by Model 65 Chief Pro- 




BEECH 65 in static test is shown with wiugtips flexed upw'ard 26 in. from zero position during course of Federal Aviation Agency load 
factor requirement trials. F.\.\ load factor requirement for the airplane is 3.48; Beech designed Model 65 to a load factor of 4.4 
and its static test reiitescntcd 11556 of ultimate loading based on a factor of 4.4. 1'est actually was more severe tliuii antici|>atcd 
because several times whiffle tree loading fixture snap|icd, causing wings to Ilex and pbcing heavier stresses on structure than requited. 



EXPLODED VIEW shows major assemblies. Construction and layout arc much the same as in Model G-50 Twin-Bonanza except for 
detail changes to accommodate Model 65’s new fuselage. 
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ARC’S 


BREAKS RECORDS All Anml the WM! 





CAPJ. "PAT" BOim DID IT IN 1956 wit/i o light, 
plane record flight of 6,656.62 miles from Manila 
to Seattle with ARC'S Type 2hA ADF. 


MAX CONRAD DID IT IN JUNE, 1959 with a flight 
of 7,668 miles from Casahlaneo to los 4nge(e$ 
HTit/i 4ffC's ADF. 


AND NOW — PETER CIUCKMANN has made a record flight 
AROUND THE WORLD with the aid of the ARC 21-A ADF. 


Writes Pilot Gluckmami ; “I used your ADF on 
every single leg of the flight, depending on 
it completely on the ocean crossings- Between 
Wake and Honolulu I picked up Los Angeles, 
some 3500 miles away and I listened to 
San Francisco's KNBC almost all the way from 
Honolulu, while the ADF needle showed m ' 
During severe thunderstorms 1 tuned in San Jose, 
Guatemala. This was a low powered beacon, 
and your ADF was glued to it." 



Three in a row relied on the precision and reliabilily 
of the Type 21-A ADF while breaking records. 

I . .. 



. .at wfiy top pilots 
er ARC navigation and 
— -—-in equipment. 


^ircraft J^adio (porperation boonton, n. j. 

OMNI lOC HECEIVERS • COURSE DIRECTORS • AUTOMATIC DIRECTION FINDERS • 360 CHANNEL VHF TRANSMIITER-RECEIVERS • GLIDE aORE AND 
MARKER BEACON RECEIVERS ' IDOHANNEl ISOLATION AMPLIFIERS - INTERPHONE AMPLIFIERS ■ CABIN AUDIO AMPLIFIERS - OMNIRANGE SIGNAL 
GENERATORS AND STANDARD COURSE CHECKERS • WO-EIOO MC SIGNAL GENERATORS • UHF AND VHF RECEIVERS AND IRANSMinERS (5 TO 360 CHANNaS) 
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Beech 65 Queen Air Specifications 


Wing spau 

Wing chord (root) 

Wing chord (Bp) 

Mean acrodyiiaiiiic chord . . . . 

Airfoil (root) 

Airfoil (tip) 

Incidence (root) 

Incidence (construction tip) . . 

Dihedral 

Aspect ratio 

Wing area (total) 

Wing group cinph- wciglit . . . 

Fuselage length 

Fuselage |roiind angle 

Door width 

Fuselage group empty weight. 

Horizontal tail spau. 

Root chord 

Tip chord 


Airfoil section (toot) 

Airfoil section (tip) 

Normal incidence 

Dihedral 

Aspect ratio 

ertical tail inaKimum height 

Airfod (toot) 

Aittoil (tip) 

Tail group empty weight 
rcnift empty wciglit . 

Total useful load 

Design gross weight 

Basic lauding design gross w 


eight 


45 ft. 10.5 in. 

84.61 ill. 

77.86 in- 

.NASA 23014.1 mod. 
. .N.\SA 23012 mod. 

4.8 deg, 

.0 deg. 

7 deg. 

7.51 

279.74 sq. ft. 

692 lb. 

33 ft. 4 in. 

1 deg. 20 min. 

27 ill. 

601 lb. 

205.46 in- 

66.2 in. 

42.13 ill. 

...N.VSA 0012 mod- 
...N.ASA 0016 mod. 

1 deg. 

7 deg. 

. ...4,15 

14,2 in. 

. . NASA 0012 mod. 
...N.ASA 0009 mod. 

1.28 

153 Ib. 

4,740 Ib. 

2,960 Ib. 

7.700 lb. 

7,350 lb. 


jeet Engineer R. P. Aylward's design 
tc-ani. Beyond the immediate utility of 
the new Queen Air, these- additions are 
provided in the original strueture for 
incorporation without in.ijor modifica- 

• Pressurization capability, with design 
proiiding for differentials of from 2 to 
-.5 psi. being anticipated. Shape of the 
fuselage is partially based on adding 
presHiriwilion without need for chang- 
ing contours. Current production air- 
planes arc made without perinitting any 
weight penalties for future pressuriza- 
tion to he incorpor.ited now- Sources 
close to the company indicate that pres- 
sure tests on specimen fuselage sections 
already ha\e been rxm. 

• Turboprop engine installation is an- 
other development that lies altcad for 
the airplane. Clianecs are that tliis 
feature is still down the toad— possilily 
another fiic or six years and that pres- 
surization will precede it to provide 
maximum benefits of altitude perform- 
ifiiee in the interim period. Ihe air- 
plane’s sales capability thus would not 
be compromised by taking two new 
and costly features on simultaneously. 

What engines arc Beech engineers 
looking at now? “We arc looking at 
them all," they told Aviation Week 
lietc at the plant recently, “but what 
wc arc now thinking of the hardest 


is what they will cost. We think 
now tliat tlic engine wc "ill use will 
lia\c to cost somewhere in the neigh- 
borhood of S20 per shaft horsepower to 
keep powe-rplant cost in jiractical re- 
lation to the rest of the airframe cost.’’ 
l liis would appear to rule out Canadian 
Pratt &c Wliitney Aircraft's new Pl'-b.A 
300-cslip. (takeoff) turbine, whicli is 
being estimated at S50 per slip, but of 
course, piuductioii quantities, asuila- 
hility, reliability and other factors pre- 
sent seseral years from now could make 
il a confcntlcr. 

Indications are that one solution 
might be to utilize the twinned 
ictsiiin of the low-cost Allison ’1’63, 
which would produce 500 slip, in this 
configuration and proiide a safety fac- 
tor in its ability to operate with one 
unit shut down, giving in effect a 
four<ngine installation in two small 
packages. Prices being quoted would 
be near Beech thinking todai'. .Another 
contender is the Boeing T60-BO-2 tur- 
bine (AW July 20. p. 97). 

Chances are that both pressurization 
and turbine stages would be preceded 
by a more conventional improseineiit 
—use of a new more powerful flat Ly- 
coming piston engine now in dcsclop- 

Onc reason Beech engineers are so 
confident of the Mode] 65’s capability 



CFI's EXPERIENCE with many 
major aircraft and missile 
companies and related 
organizations enable us to 
L recognize the need (or 
r uncompromising quality and 
> fast action. 


, CFI FACILITIESarettiefinest... 
p complete and modern. Improved 
( -processing techniques are 
I constantly being developed at 
CFI, advancing the state of 
the art. 

I CFf KNOW-HOW has been 
I accumulated In Its 40 years as 
I the nation’s largest and most 

i progressive organization with 

complete lab facilities In both 
Hollywood and New York. 

' COMPLETE INFORMATION 
is available. Write or call for 
I a representative. 


c£± 
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PARAMETERS 


limKations on logic design are broken through 
today. Our capabilities in this field contribute to the advanced 
design of the airborne computers used in our Inertial Guidance 
systems. If the new parameters in logic design challenge you, 
perhaps you'd like to work with us. Write to Mr. C. T. Petrie. 


iiOi WITH AIRESEARCH 

IN ELECTRONICS 

A 

niRoearcli expansion in electronics an<l electrome- 
chanical activity is creating outstaiiiling positions at all 
levels for qualified engineers. 

AIRBORNE INSTRUMENTATION ANALYSIS AND DESIGN 

Work involves solving prolileins in accuracy, response 
and ent ironinental effects. 

Openings also exist in the following areas; Flight 
S\ stems Research ... Controls Analysis ... Instrument 
Design ... Data Systems Researeh . . . Eleclroinagnelic 
Developmenl . . . Flight Data Components. 



fliResearch Manufactu 


o: Mr. T. E. Wutson 

tA¥ION 


ring Division 


98.ol So. Sejiniveclu Blvd., Los Angeles do, California 



14 that they lime had the number one 
prototype— and current deinonstr.itor— 
flying since August, 1958, accumulat- 
ing approximatelv 500 hr., and three 
others working with the U- S- Anny 
(L-25I'') which hasc amassed 1,500 hr. 
Using hours lictc and abroad, another 
now being csaluatcd by the Japanese 
Cisil .Aviation Board, plus another 
airplane now being refitted for delivers’ 
to the h'cderal .Aviation Agenev. All 
told, the ba.sie airplane has well over 
2,000 hr. total time on six airframes 
]jrinr to the first production model 
under a sarietv of operating conditions 
and has accumulated a good mainte- 
nance record, the company reports. 

In laving out the Model (i5. Beech 
engineers were concerned with utilizing 
all components of the 'I'win-Bonanza 
|)nssible without modification, except 
tor design of the completely ness 
fuselage which would provide a true 
cabin-tvpc busines.s plane with side 
entrance airstair tspc door and provision 
for isolating the ctesv from passengers. 
Problem was to achieve comparable per- 
fonnance in spite of an inacase in gross 
weight (7,700 lb, ns against the G-50's 
current 7,150 lb.) using the same 5-I0- 
hp. geared and supercharged fuel in- 
jection Lvcoming IGSO--180-.A1A6 
engines. Model 65’s useful load is 
253 lb- better than the G-50. and stall- 
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Its now over ' 

6 , 000,000 . ^ 
pounds of 
thrust 

from M B exciters ! 




Six million pounds at least — that’s the cumulative force from 
thousands of MB shakers in the field. Accompanying MB power amplifier 
output has rocketed beyond two million watts. 

MB output is actually the measure not only of vibration testing's progress 
in 10 years, but also of its great importance to reliability. In fact, virtually 
the entire missile vibration testing program rests on MB exciters. 

In producing the widest scope of complete systems for simple and 
complex motion testing, MB has accumulated unmatched experience in the 
techniques of testing. It is applied with engineering imagination, 
administered through the largest field force of vibration 
specialists. It is ready to help you. 


Pioneer end leader 

in the field of vibration 


MB ELECTRONICS 


DIVISION 


TEXTRON ELECTRONICS, INC., 


What 
makes a 
missile 
tick? 


At Raytheon, successful design and de- 
velopment of advanced missile weapons 
systems are the result of a closely knit 
team effort . . - the combined contributions 
of many engpneering minds. And at 
Raytheon, Missile Engineers enjoy the 
exceptional rewards and advantages of- 
fered by its largest and fastest growing 
division. 

Location: Bedford, Mass. Suburban 
New England living . . . only minutes from 
Boston’s unexcelled educational oppor- 
tunities. Relocation allowance- Pick your 
spot on the Raytheon team. Immediate 
openings for Jtinior and Senior Engineers 
with missile experience in the following 

MICROWAVE DESIGN 

(Component and Antenna) 
AERODYNAMICS 
COMMUNICATIONS SYSTEMS 
DIGITAL PROGRAMMING 



ing speed is lower. Beech notes. 

Solution thev dcsclopcd was simplv 
careful attention to lofting the fuselage 
lines to pro\ide minimum drag, careful 
addition of fillets to wing-body connec- 
tions, re\ision of engine nacelles to 
prov ide smoothest air Row-cs'en placing 
the door in a position where possible air 
leaks would have the minimum effect in 
disturbing flow over the wing-bodv 
combination. A high fineness ratio 
nose and carefiillv developed windshield 
slope also made important contributions 
to drag reduction. Cabin air condition- 
ing intakes and exhaust outlets were 
plotted to provide smooth flow with low 
drag. Structural joints and service 
openings were carefullv scaled to mini- 
mize air leakage, 

For improved acrodvnamic cleaness 
all fuselage skin rivets ahead of Station 
84 arc flush if machine driven and 
universal head if hand driven, with all 
hand driven rivets on the nose forward 
fuselage using machine countersinking 
rather than dimpling where possible. 
To avoid dimpling sluns, rivet sizes are 
decreased and number of rivets in- 
cteased- 

Low Noise Level 

Tliis attention to aerodvmamic clean- 
liness paid an additional bonus in 
sharp reduction of cockpit and cabin 
noise level— and those wfio have flown 
in the airplane in eitlier or both these 
positions note that the interior quietness 
of the hfodcl fi5 is one of the airplane’s 
outstanding flight characteristics. On a 
flight to M'ichita from Minneapolis. 
Queen Air sales manager Marvin Small 
noted that precise angling of the wind- 
shield to provide minimum drag was also 
found to provide a decided deaease in 
cockpit noise level. 

In a step to reduce cabin interior 
noise levels. Beech carefully guided con- 
ditioning air through large ducts in the 
roof of tlic airplane and exhausted it 
behind tlic cabin. Air inlets for indi- 
vidual passenger comfort are also posi- 
tioned to provide minimum whistling. 
W'hcrc acoustical tests showed that 
fuselage skin panels would tend to de- 
velop low-frcquencv' vibrations, they 
were spraved with a sound deadening 
material to increase their mass and re- 
sistance to flutter. 

Structurallv, tlic fuselage is of con- 
ventional semi-monocoque construction 
with skins, rolled J-section stringers, 
bulkhead frames and webs, and formed 
sections of Alclad 2024ST alloy. Build- 
up consists of the nose section, cabin 
top. cabin belly and tail cone. Cabin 
top, vv inclovv and cabin door frame mem- 
bers arc similar in structure to that used 
in the Model F.ISS Twin Beech, being 
a composite of simple formed pieces 
rather than the drop hammer die- 
formed hat section parts used on the 
Model G-50 Twin-Bonanza. Nose cone. 
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95 inph. indicated airspeed, zero flaps, 
gross weight 7,700 lb. 
designed for installation of an RC.^ 
.AVQ-50 lightweight weather radar an- 
tenna. is of low-pressure glass cloth 
laminate as is the tail cone. 

Nose compartment has a door similar 
to that on the G-50 on each side to 
facilitate easy access to radio and navi- 
gation boxes— forward equipment com- 
partment hav ing a structural capacitv of 
550 1b. 

Air conditioning svstem includes a 
Janitrol heater of approximatelv 100,- 
000 Btu. per hour and provides two 
complete cliangcs of cabin air pet 
minute. Heater ducts arc run under 
the floor on the right side of the fuse- 
lage, taking vvanntTi to the rear of the 
cabin where the flow is reversexl and 
pumped forward. Studies indicate that 
tliis system provides even heating of 
the emtire cabin since normal cabin 
air flow tends to move forward. Con- 
trol lines arc all run along the left side 
of the fuselage, leaving center floor 
free in event the aiqslane is to be used 
for aerial photograpliv or other appli- 
e-ations requiting equipment insfalla- 
tion in the bcllv. 

Cabin Windows 

Cabin windows arc placed together, 
separated onlv bv frames, to jitovide 
"picture-window" visibilitv vvitbout 
sacrificing structural integrity and size. 
Placement noticcablv provides an im- 
pression of cabin airiness and sjwcious- 

Rear window on the right side is 
also an csca|3c hatch for emergencies. 
Seats arc adjustable and track-mounted 
to permit placement providing maxi- 
inuin legrooni for passengers. 

Standard version has four facing scats, 
two on each side of a sunken aisle, with 
'olding tables between seats. .A liigli- 
icnsitv’ model, with reduction of fuel 
or baggage, would have three scats on 
the tight side, eliminating the buffet 
ncmiaTly located behind the rear seat, 
or a three-place couch could also be 
placed on the right side. Lavatory is 
located in the rear of the airplane and 
can be separated for privacy bv a sliding 
ourtain. 

Pilot’s compartment, separated by a 
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The 

importance 
of being 


YOU 


is important 
at Motorola 


You as an engineer know , . , and Motorola knows . , , 
that a project has its best chance for success when you are given 
the opportunity to be yourself. This means expressing 
your ideas in an atmosphere that encourages initiative and 
independence and recognizes accomplishment. As a 
member of a project team, you become a key figure at every 
level of creative engineering, from preliminary conception, 
design, into production, then final evaluation. The success of 
Motorola’s integrated project approach to military 
electronic assignments is a matter of record. A great number 
of diversified positions with rewarding careers . . , plus 
a bonus in better living in the sunniest, healthiest climate in the 
United Stales . . . await you in Phoenix. Write today 
to Kel Rowan, Dept. H- 10. 
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THE ONE AND ONLY COMPLETE BUYERS’ GUIDE 
SERVING THE ENTIRE . AVIATION INDUSTRY 
. . . and ITS RELATED TECHNOLOGIES 



THE STANDARD PURCHASING REFERENCE OF THE INDUSTRY 
LISTING OVER 50,000 MANUFACTURERS’ PRODUCTS IN 
OVER 1,800 SEPARATE PRODUCT CATEGORIES 


Day after day, engineering-management people re- 
view Aviation Week’s Annual Buyers’ Guide in 
their seareh for new sources of supply for products, 
materials and services. Aviation Week’s Buyers’ 
Guide is the industry’s recognized buyers’ guide 
covering all segments of the $11 billion aviation in- 
dustry and its related technologies. 

The new 19S0 edition is more complete, more up- 
to-date, more essential than ever before because it 
provides expanded listings on new products and 
companies in the new areas of the total market. It 
will contain over 50,000 manufacturers' product 
listings divided into over 1,800 specific product 
categories. In addition to being quick and easy to 
use, the Buyers’ Guide includes complete listings of 
government procurement agencies telling: Where to 
go ; Who to see ; What they buy. 

ADVERTISER BENEFITS 

Advertising dollars work overtime in the BUYERS’ 
Guide through year-long life and multiple exposure 
of your advertising. For example, a survey made 
eight months after publication of the 1958 edition 
revealed that: 


71% still had their copy 
9% passed on their copy to purchasing, en- 
gineering or other departments. 

... of those who still had their copy: 

16% referred to it once a week or oftener 
44% referred to it once a month or oftener 
Thus 60% referred to it at least once a month. 

Advertisers’ product listings are bold faced and in- 
clude a reference to the page number of their adver- 
tising, In addition to an alphabetical advertisers’ 
index, there is a “product” advertisers’ index. To 
supply you with key industry sales leads the Buyers’ 
Guide contains Header Service cards. 

If you sell to the aviation industry, your advertising 
message belongs in the BUYERS’ GUIDE ... it will 
reach over 75,000 key engineering-management 
decision makers. 

Be sure to reserve space in this exclusive issue . . . pub- 
lishing date is mid-Dccember and closing date is Novem- 
ber 1, 19S9. 


BUYERS’ GUIDE ISSUE FOR 1960 


Aviation Week 

inifvdiffs Spate Tethnology 




Someday your nome moy go on the door of o top-monogement office of the AC Division ... or of the Generol Motors Corpora- 
tion, This is port of GM's "open door" policy. This means thot not only is every GM door open to every employee, but that every 
open door represents opportunity. Today AC helps fulfill the lorge demond for inertial guidonce systems (with the AChiever) 
and mony other electro-mechanicol, optical and infro-red devices. In the future AC will supply even more instrumentation needs 
— both military and commercial— for the "space ero." Your long-ronge prospects ol AC con hardly be equaled. You'll gom 
invaluable enperience working shoulder to shoulder with recognized experts on many ossignments. You'll enjoy highest pro- 
fessional status, which con be enhanced by working on advanced degrees at engineering schools located near AC focilities. 
You con work at AC facilities ocross the country or oround the world. In short, if you ore a groduote engineer in the electronic, 
electricol or mechanicol fields, you con go places at AC, because AC is going places. This is worth looking into. Just write the 
Director of Scientific and Professional Employment: Mr. Robert Allen, Oak Creek Plont, Dept, E, Box 7i6. South Milwaukee, 
Wisconsin. It may be the most importonf letter of your life. 




Seroori • Torquemeters • Vibacoll • Skyphone 
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AC SPARK PLUG ^ THE ELECTRONICS DIVISION OF GENERAL MOTORS 


pair of sliding doors, appears to be more 
spacious even than tire larger Beech 
E18S Twin Beech, although some iin- 
provenrents in this area arc indicated 
for 1960 models of tlrat airplane. Low 
ribration lerel is noticeable in this 
area by leaning one’s elbow on the side 
window inner frame. TTiis position can 
be maintained as long as desired with- 
out irritation. 

Wings are identical in structure to 
tire Model G-50 Twin-Bonanza, except 
for res’ised tips to reduce tip vortices 
and lessen drag. Wing incidence is re- 
duced one degree from that of Model 
G-50. Center section, which extends 
from just outboard the engine nacelles 
is similar to that of the G-50 except for 
changes necessary to adapt it to the 
Model 65’s new fuselage and that the 
inboard upper and lower skins, the sub 
spar and rear spare arc beefed up to take 
the inaeased gross weight of the air- 
plane. Ailerons and flaps are identical 
to the G-50. and systems and actirators 
are identical except for revision of loca- 
tions and some increase in linkage parts 
where needed. 

Entire tail group is identical to that 
of the Model G-50 except for modifica- 
tion of the dorsal fin and lengthening 
the torque tube at the root of the ele- 
vator- Dorsal fin is of identical construc- 
tion to the G-50, but is actually smaller 
in area and more smoothly faired to 
the fuselage, the G-50’s rubber gap strip 
being eliminated. 

Deicing System 

Wing and tail deicing system will 
be of new Goodrich li^tweight type, 
using Model G-50 parts except as af- 
fected by the new fuselage. Considered 
in future installation is a new Goodrich 
electric system for propeller anti-icing. 

Landing gear is identical to the G- 
50's except that tires are increased one 
ply and strut material by one mgc. 
These changes are also being made in 
production G-50s. Nose gear strut is 
moved 2.5 in. forward, increasing the 
Model 65's wheel base. Retraction sys- 
tem parts arc retained except for some 
modification in a few components to 
accommodate the longer wheel base 
and new fuselage. Flight control sys- 
tems are also the same as the G-50’s— 
even to the rudder pedals. Only change 
is that sense of direction of die aileron 
and rudder tab controls have been 
changed to coordinate sense of direction 
to aircaaft response. 

It is obvious that the considerable 
retention of Model G-50 Tw'in-Bonanza 

E arts and systems will not only help 
cep the price of the airplane down con- 
siderably from what it would have been 
if a completely new aircraft Irad been 
designed, but should also make the 
spates problem easier to handle and 
more economical and pose few new 
problems for maintenance personnel. 


Engineering and management 
opportunities in 

RCA SYSTEMS 
SUPPORT PROJECTS 

RCA offers expanding opportunities in Weapon 
Systems Support projects. This work involves pro- 
gram planning, advanced operations onolysis, sys- 
tems analysis, equipment development and design, 
and systems integration. Experience is desired in 
the many areas of systems support— checkout and 
test equipment, logistics, and training. 

Exceptionally fine professional and management 
positions are available to EE's, ME's Mathemati- 
cions, and Physicists with at least five years of 
experience. 

Salaries are excellent; opportunities for advance- 
ment, unlimited. Benefits ore among the best in 
the industry. 

Several current Systems Support Project areas ares 

Aircraft electronic systems 
Military and civil digital communications systems 
Missile systems 

Space vehicles and space stations 

FOR INTERVIEW WITH ENGINEERING MANAGEMENT-. 

Please send complete resume to: 

Mr, C. B. Gordon 
RCA, Box Z-13K 
Professional Employment 
Building 10-1 
Camden 2, N. J. 

RADIO CORPORATION OF AMERICA 

Defense Electronic Products 
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PILOT seats ate in foiegioiiiid (left) in this view of Model 65 interior; view at right shows portion of ha 
i4via{iori Week Pilot Report: 


Low Noise Level Marks Beeeh 65 Flight 

By Herbert J. Coleman 



Minneapolis— Lo«- noise level is a 
pronounced flight characteristic of the 
Bccch Model 6s. flown here bv Avia- 
tion W'eek during the National Busi- 
ness Aircraft Assn, amuial meeting. 

The 1 hr, and 20 min. fliglit was 
made cntirelv in instrument flight rule 
conditions that prevented a complete 
exploration of the airplane's handling 
qualities. 

Though the first production aircraft 
to be delivered next spring will have a 
basic price of 5120,000. the demon- 
strator NllOQ flown by Avtatcon 
\\'i:i;k would sell for approximately 
5170.000 with all the ec|uipnient it car- 
ried. Beech will build 53 Model 65s 



QUEEN AIR center aisle is recessed for head- 
room: note licater outlet near adfustable 
scat floor rmincis. 


next year— 10 of these for export. 

On climbuiit from W'old-Chambcr- 
lain I'icld here, conve-rsation was jnacti- 
callv at room lev cl and an overhead loud 
speaker for tower and radar control 
transmissions was used cxclusivelv. llc-ad 
sets, although available, were not worn. 

Judged on tire basis of the somewhat 
unrepresentative flight, the airplane 
demonstrated quick responsiveness to 
control action and no unstable ten- 
dencies- 

It is a pilot’s airplane hotli from tire 
handling and comfort views. No stalls 
or single engine operations were at- 
tempted, due to adverse weather condi- 
tions, but Joe .\cliten. Beech pilot in 
command, said there is no abnipt pay- 
off and tlic plane gives ample warning. 

The airplane is powered by two 340 
bp. Lvcoming suiscrcliargcd ICSO- 
4i50-AlA6 horizontallv opposed engines, 
equipped with Sinimonds fuel injection 
systems. Propellers arc threc-bladed. 
constant speed Harfzclls, including pro- 
visions for full-feathering- 

Bcech says that with 65% power, 
range would he about 1.030 mi. with a 
45 min. fuel reserve (e.irrving six occu- 
pants and 150 Ih. of baggage), lindur- 
ance at that flight regime would be 
about 5 hr. 1 5 min. 

Engines started quickly; system in- 
volves a direct crank and electric prime. 
Temperatures and pressures operated 
nomiallv and we faxiied out. Nose 
wheel is steerable hv rudder pedals. 
Ground engine check is casilv accom- 
plished: propellers arc run through to 
check feathering and put hot oil into 


the domes; check of magnetos is made 
at 2.500 rpin., with a 150 drop allmv- 
able. Trim tabs arc centered. Takeoff 
was made at 35 in. Hg. and 3.400 rpni. 

•Airplane was off the ground in 2(1 
see., longer than usvuil lieeausc of the 
Ih'R conditions. Climhout w;is made ;it 
150 mph., which produced a 000 fpm. 
climb rate, again lower than usual be- 
cause of weather. .After topping the 
overcast at 5,000 ft., power was reduteil 
to 65%, using 34 in. and 2,600 rpni. 

•Airspeed at thi.s power was ISO mph.. 
for a true airspeed of 192 mph. 
Altitude Change 

Because of a required altitude change 
to 6.000 ft., we went back to cruise 
climb power of 38 in. and 3.000 rpm.: 
cvlindcr licad temperatures held stcidy 
at 310 deg. and oil temperatures at 172 
cleg. 

Aircraft is instrumented for all- 
vveatber operations, with exception of 
wing deicer boots; propeller and wind- 
shield are deiced from a 3-gal. tank. 
NllOQ was equipped with dual omiii 
and an .ARC cominimications package 
for full Vlir operations; this included 
two VIIE transmitters and one Vlll' 
receiver. Navigation facilities indiide 
instrument landing system glide slope 
rcaiver and indicator. 

Radar available for this airplane i' 
RCA A\'Q-50 model weather surveil- 
lance tvpe, which was not operative for 
the Minneapolis flight. Radar and com- 
munications package is optional cqiii)) 

Letdown for return to the Minneapo- 
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lis Airport was made under radar con- 
trol combined witli back course of the 
Minneapolis ILS svstem. h'inal ap- 
proach was made at about 120 mph., 
faster than normal, and plane demon- 
strated excellent aerodynamic handling 
qualities at this speed. Landing was 
made with full flaps and plane touched 
down at about 85 mph. Low speed 
characteristics arc excellent and braxing 

Avionics gear, and the chargeable 
oxygen bottle, is housed in the nose on 
shelfs, for easy' maintenance acccssibil- 
iK'. Access doors on citlicr side arc 
opened bv releasing Dzus fasteners. 
Units are cooled by an opening at the 
top of tlie nose section. Induction and 
cabin air is supplied by intakes mounted 
on lower sides of the nose. Section also 


contains bvdraulic brake reservoir, de- 
icer timer remote compass amplifier. 

Large door on left hand side, with 
built-in steps, is used for cabin access; 
door lifts upward into the fuselage for 
closing. Pilot’s cockpit is roomy and 
comfortable with all controls in easy 
reach. Instruments all arc back-lighted 
in red for quick reading and lowered 
eye strain on night flights. 

Engine Air 

Induction air has three positions— 
filter, automatic and ram— which are 
controiled bv tlic landing gear position. 
If the gear is down, the air is filtered, 
and up, ram. Two push-pull controls 
under the instrument pane! select warm 
air to combat anv possible induction 
system icing- 


Plane has a 230 gal. fuel capacity in 
two independent systems which are con- 
trolled by a cross-feed- Beech has de- 
veloped a fuel management system, 
mounted at the pilot's left, which gives 
him a schematic outline of the fuel svs- 
tem plus gages and tank/cross-feed con- 
trols. Each fuel system has one main 
tank and tlircc interconnected auxilia- 
ries, with subinergcd booster pumps. 
Control system includes a purge line to 
bleed fuel lines from the cockpit. 
Primers are electric and ignition is two 
Scintilla magnetos controlled by toggle 

Oil for the Lvcoming engines is sup- 
plied by a dry sump, full pressure svs- 
tem. Two 4.0 gal. tanks arc mounted 
behind nacelle firewalls. The pilot can 
operate a floor-mounted shutoff valve 
to hold oil in the tanks in case of fire. 

'ITie electrical sy stem includes two 28 
V, 100 amp. engine-driven generators, 
which cut in at 1,500 rpm. A 24 v. 
nickel cadmium battcrv is used for 
starting and ground operations, al- 
though an external power receptacle has 
been provided on nacelles. Push-to-reset 
circuit breakers are mounted on a panel 
on the copilot’s instrument panel. 
Power for the glide .slope, attitude in- 
dicator and slave compass come from 
hvo 100 v. single phase inverters (one 
main and one spare). 

Flaps are slotted and electrically op- 
erated. Gear, also electrically operated, 
protrudes slightiv below the fuselage 
when retracted for protection in case of 
a gcar-up landing. Gear is actuated by 
a 28 v. motor which drives torque tubes 
connected to jack-screw activators in 
each nacelle. In emergencies, the gear 
can be raised and lowered by pumping 
a sprocketed gear handle located at the 
pilot’s right floor. Electrical gear han- 
dle is located on the instrument panel. 






ELECTRONICS: Over, on and under... 



Electronic and 
Electromechanical 

SYSTEMS ENGINEERS 

Openings are waiting for you at 
Autonetics 

Systems Research and 
Development 

Integrated Systems involving 
the following equipments : 
Radars 

Inertial Guidance 
Digital Computers 
Flight Control Equipment 
Opportunities have never been 
better in the history of Auto- 
netics for the engineer with 
sound technical competence in 
the above fields. 

Advanced degrees preferred, 
with four to ten years’ broad 
eKperiencein theaboveor related 

Send your resume to: 

Mr. B. D. Benning 
Manager. Employment Services 
Dept. B-103 

9150 East Imperial Highway 
Downey, California 


Autonetics ® 



to the rigitt of control pcdest.il and can 
be casilv reached by pilot or copilot. 

Brakes are single disk, and hydrauli- 
cally activated. Master cylinders arc 
connected directlv to the rudder pedals. 
Nose wheel is steerable througli 1 T deg. 
to the left and 12 deg. to the right by 
dircet linkage to the rudder pedals. 

Engine supercharger is a single stage, 
single speed centrifugal blower which 
operates at 11.27 times the crankshaft 
speed- Powerplants utilize a two-sbige 
augmentor exhaust system to assure ade- 
quate cooling in all regimes, provide 
additional thrust and eliminate the need 
for engine exit flaps. 

Tlie Simmonds SU-series fuel injec- 
tion system injects fuel into the super- 
charger blower (which virtually elimi- 
nates induction system icing from fuel 
\apiirizatinu) and includes automatic 


altitude and temperature coinpcnsators- 

Automatic rich fuel mixture is avail- 
able for high power regimes, such as 
climb at high altitudes. If left full open 
inadvcrtentlv, the controls (located on 
the pilot's pedestal) arc automatically 
cut off when throttles arc rctraeted. 
Throttle retraction also sounds a warn- 
ing ham if gear is in the "up" position; 
three-view gear indicator also is located 
in front of the copilot. 

Third Gulf Lodestar 
Converted to Gulfstar 

Executive Aircraft Service, Rcdbird 
Airport, Dallas, is doing complete modi- 
fication of third Gulf Lodestar to Gulf- 
star configuration as part of program 
to provide company with fleet of five 
identical airplancs. 
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Senior Design Supervisor 
Aircraft Electronic Systems 
Design and Installation 



CAN ADAIR 


the Canadian Subsidiary of 

GENERAL. DYNAMICS 
CORPORATION 



ENGINEERS 

■ Design ■ Research * Development ■ Testing 
• Electrical Controls * Circuit Analysis 

Projects include constant speed drives, 
hydraulic motors, pumps and other com- 
ponents for commercial and military air- 
craft and missiles. 

Send Resume and Technical Background Data to: 

SUNDSTRAND Personnel, Dept. A, 1401— 23rd Av*., Recklerd, lllineis 

SUNDSTRAND AVIATION 


AVIATION WEEK, Oc 
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EMPLOYMENT OPPORTUNITIES 




Careers Unlimited for 


pi-|V^I<^I^T^ 

MATHEMATICIANS, and 
ELECTRONICS ENGINEERS 


DATIlPIIOCfSlIiSYSen^ 







TELECOMPUTING 


SERVICES, INC. 



„.... 








ggniisisH 

Miaa 







EMPLOYMENT OPPORTUNITIES 




EMPlOYMENT OPPORTUNITIES 


Once-in-a-career openings for 

ENGINEERS 

who want 

RAPID CAREER ADVANCEMENT 
CHALLENGING PROJECTS 
ABUNDANT LIVING 


Mechanical Design Engineers 

(Missile and airframe structures) 

Design Engineers 

(Small gas turbines) 

Design Checkers 
Proposal Engineers 







SOLAR 

AIRCRAFT COMPANY 


ENGINEERS • SCIENTISTS 


An Unprecedented Opportunity 
7 Enter the Field of 

VERVLARGE 

SCALESYSTEMS 





The Heavy Military Electronics 
Department of G.E. has been 

Systems Management, Sys- 
tems Integration and Systems 
Engineering of AWCS 212L — a 
Universal Electronic Control 
System to meet the vast prob- 
lem of Air Defense outside the 
continental United States. 

Designed for both fixed and 
mobile applications, 2I2L will 
be an ultra flexible system. It 
can be used to defend a single 
airfield or — by linking control 
sites together — provide air 
control for an area the size of 
Alaska. By integrating capabili- 
ties of several countries, it’ can 
operate as the air defense sys- 
tem for an entire continent. 

In addition to its prime func- 
tion of Systems Management, 
HMEO will design, develop and 
produce the Data Processing 
and Display Subsystem, which 


Also Openings on Diversity 
of Other Far-ranging 
Programs in: 

Fixed & Mobile Radar: Ship- 
borne Radar: Shipborne Search 
Sonar, AN/SQS-26 (a new 
responsibility). Underwater 
Detection Systems; Missile 
Guidance; Far Flung Communi- 
cations. 


with 

GENERAL ELECTRIC 

Yesterday’s systems must today be 
considered only “subsystems” to be 
integrated into a larger entity. The growing 
demand of the defense establishment for 
super-systems offers challenges of 
unprecedented scope to the engineering 
profession. 

Now HMED offers able engineers 
an opportunity to get full exposure 
to this field of the future — to learn, 
grow and develop their capacities for 
systems thinking, by working with 
men who have been in-at-the- 
beginning of major systems design 
and integration programs. 


Facts and Figures Behind 
Growth Opportunities Here: 

At HMED you are joining an 
organization providing professional 
people with an outstanding combination 
of CAREER STABILITY plus 
INDIVIDUAL PROGRESS. In the 
last few years thisG. E. department has 
doubled its dollar business volume; 
tripled its engineering laboratory and 
office space; quadrupled the number 
of its supervisors and managers, from 
26 to 101, with 90% promoted from 
within; quintupled its professional 
engineering staff. 







I GENERALS ELECTRIC 
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EMPLOYMENT OPPORTUNITIES 


/ioUieoe*neni in /icUati 
at AVCO . . .fat 

Searchlight Section 

BUSINESS OPPORTUNITIES EQUIPMENT - USED or RESALE 

SCIENTISTS 

^ ^ OISPUYtB^llATi: ^ ^ ^ 

UNDISPLATED RATE: 

AND 

Iq®U%MENT wanted ar FOR SAIE ADVERTISE- 

PROPOSALS. SI.SO a lint an inwrtion. 

BOX NUMBERS count at ono lino oddillonal la 

ENGINEERS 

Send NEW Ad. or Inquiri., lo Clo..iS.d Ad.. Oi 

at A.rallan W..L, P. 0. Bo. IR. N. T. 36. N. T. 



SOUTHERN FLIGHT 

A leader in the field of 



riinifl- 1 *^ * 

y R.i’^ i'lj ^ 

Ba. Itu. CKarlarrn. N. c. EXp..» 9-tS73 

contributions to basic and 

WllKWORKsIpilK^ 




TRANSPORT AIRCRAFT 

LET US KNOW VOUR REOUtRfMENTS 
SO Broad S*?."*' “"'h.w'?2|. 4 N Y 

• ELECTRONICS 



:“1Shemisiiiy 

5SSi 

Executive Learstar 

■ COMMUNICATIONS 


A.,q..^VVoh"r6"go^' K.Y. 

• MATERIALS 


OFFICIAL PROPOSALS 

• FLIGHT TEST ENGINEERING 

• PRODUCT ENGINEERING 


RADIO RESEARCH INSTRUMENT CO. 

Airport Operator 
for 

Brainard Field 

• AERODYNAMICS 

• APPLIED MECHANICS 

• THERMODYNAMICS AND 





HEAT TRANSFER 

AtUaclive woriing om-ironment outside 
of meffopol/lon Boston, The forge, folly 
equipped, modern laboralory is close 
to Boston educational institutions ond 
cultural events. The division offers o 
liberol educotionol assistance program 

vSi- 

H»rirnr<l. ronnectlnil. 

The ConneclIdU Aeronnutics fnmml.sinn 
reenrves the rieht to waive anv informality 
In the propoaaln, to negotiate further with 

aw nnl’’al"nSl»tS°A 

Forward your inquiry to: 
Mr. Richard Rubine 

CONVAIR 340/440 

s:rr,in‘!:,f -r, 

Manager, Personnel Relations 
Dept. AW-IO 

lUND AVIATION (Canada) LTD. 



HILLER HELICOPTER 

Modernised UH12B with complete agri- 


201 Lowell St., Wilmington, Mass, 

EAST COAST AVIATION CORPORATION 

UMtBMta“lt'’'S "h”oSr'waT%WM 
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LETTERS 


NOTAM Situation 

Re the "Mr. K's Itinerary" letter from 
E. D. Weiner of Los Angeles (AW Oet. 
12. p. ISO), in which he couldn't find out 
about the routing of Mr. K. and party: 

As Ehteeutive Director of NB.AA I spent 
more than six hours on the telephone plead- 
ing with F.AA to get the word out to the 

e reat number of civilian pilots who don't 
ave an FAA teletype in their hitchenx at 
home. The NOTAM system— which gets 
advisories directly to the air carriers and to 
the military— and second-hand to the civilian 
pilot when the ATCS stations broadcast 
them, or when the civilian pilot files a 
flight plan (8591 of tlicm do not in \'FR 
weather) is the most antiquated and in- 
herently dangerous public information sys- 
tem ever used in an environment that 
demands speedy, accurate dissemination 
of vital information to all pilots. 

In fairness to the FAA— whom I urged 
to get the route of travel to all press and 
puWicity media— they were handcuffed by 
the super-sensitivity of the security people 
(who had reasons to worry) and svho de- 
manded that F.A.A put out the special 
rceiilation with no adsaiiced notice. 

It is to be hoped that the FAA in its 
budgetary requests to Congress pointedly 
empnasires this liopelessh inadequate and 
inefficiently NOTAM system concurrent 
with their piogtani to "get out the word" 
to all pilots— 550.000 of them. 

WiLLUM K. Lawton 
Executive Director 

National Business Aircraft Assn., Inc. 
Washington. D. C. 


Pilot Retirement 

Referring to your story concerning ALFA 
objections to an upper age limit for jet 
transition training and mandatory retire- 
ment for pilots at age 60 (.AW .Aug. 5. p. 
56), I was initially taken in by Mr. Sayen’s 
renrark that onlv one of 27 accidents in- 
volved a pilot over 50- Perhaps Aviation 
Wemi can get him to reveal tlie following 
information: 

1. How many over 50 pilots are there at 
present, and how many in other age groups? 

2. In the period during which the 27 ac- 
cidents occurred, how many route-miles were 
flown bv each of these age groups? 

I have nothing to go on e.xcept what 1 
read in AAV and a little ho« sense. With 

that past experience is a partiailarly poor 
criterion by whicli to judge 60-vear-old air- 
line pilots^imply because we haven’t got 
any past experience to speak of. A recent 
AW article (|uly 6, p. 33) said that as of 
1046 there were no airline pilots 60 years 
old or over. No doubt there are some now 
but not many. The problem is obviously 
in the future, not the past, and it is to this 
period that the F.AA seems to be directing 
Its attention. 

The FAA appears to be applying the 
abundant evidence that in other occupations 
persons over 60 have a generally lower level 
of phvsical acuitv and a relafivelv greater 



Ifitert to Ihf Editor. Aviation Work. 
330 r. 42nd St.. York 36. N. V. 
Trr to kevp lelterr under 500 tvords and 
give a genuine identification. We Hill 
not print anonvmout lelteri. but iinniei 
of uriter. Hill be withheld on requetl. 


incidence of sudden and unforeseen inca- 
pacitation. But Is 60 some magical cutoff 
age? Of course it is not. but if we wait until 
we are perfectly certain that the pilots are 
too old to be safe we sh.all need no guess 
work by actuaries; the accidents will give us 
all the data we need. 

Mr. Sayen is concerned over lost salaries 
due to premature rclireiuent. No one wants 
to deny an airline captain his 30 gr.ind a 
year any earlier than necessary. I presume 
that if he has been making that kind of 
money for several years he may have put a 
little away, and won’t be a charity case. 
Tliis point is in any case completely itrele 
lant in a discussion of the probable safety 
and reliability of pilots. Tlie iincompbin 
ing passenger will simply have to pav a little 
more for his ticket in order to p-ii prema- 
ture retirement salaries— I don't tliink he'll 
mind if he's a little more sure of getting 
where he’s going. 

.Alan T. English 

Burlington, Mass. 


Lockheed TV-2 

I would like to ni.ikc a correction on the 
article “TT-I Demonstrates .Acrobatic Capa- 
bility." wTitteii by Richard Sweeney, p. 128 
of the Sept- 21 issue. 

One paragraph of this article stated: "The 
Navy also is having cadets first fly piston- 
powered Beechcraft (T-34) aircraft, then ac- 
complish the changeover to the Pinto prior 
to living the more advanced North Ameri- 
can ’T\'-2 (Ait Force T-33).'’ This sentence 
is not correct as the T\’-2 (.Air Force T-33) 
is built bv Lockheed .Aircraft Corn., not 
North Arn'erican. 

Frank R. Fielo 

Lockheed Field Service Representative 

Fort W'alton Beach, Fla. 

(Reader Field is correct. The Lockheed 
T2A' now i.s (he Navy'.s basic jet trainer 
Some cadets wiJi begin io train in the North 
Amencan Tlf as it becomes available begin- 
ning in November.— Ed.) 


Word Choice 

I was surprised to see you use the word 
acrobatic in preference to acrobatic in de- 
scribing the TT-l’s capabilities. I don’t wish 
to appear pedantic over the use of a word, 
but Webster’s seems to indicate that aero- 
batic is correct although there seems to be 
a propensitv to use acrobatic. Surely one 
associates the word acrobatic with circuses 
or gymnastics? Perhaps some of your read- 
ers may have other views on this? 

George .A. Fulforo 
Seattle, Wash. 


Silent on Noise 

Concerning the noise complaints I have 
read about in Avtation W'eek lately; I 
chink that the people who live near New 
York’s International .Airport just like to 
complain. I live just off the north end of 
the north-south runway at Seattle-Tacoma 
Airport. It'.s true that about 30% of the 
people who live here in the area get their 
total living from employment at Boeing 
Airplane Co., which makes some of the 
hig jets. .And they vaoiild be the last to 
complain about noise. But we who have 
no connection with the aircraft industry in 
any way have not done any complaining 
since the big jets have started using Seattle- 
Tacoma .Airport. 

Tlic 707s and DC-8s make noise, true, 
hut they are gone fast. The noisiest things 
around her arc the old Connies used by 
Pacific Northern -Airlines. Tlvcy seem to sit 
and rumble for minutes on end. 

Seattle, Wash. 


Smallest Airline 

May I la; clullcngc to your belief (AW 
.Aug. 3, p. 38) that Cayman Brae Airways, 
Ltd. is tlie world’s smallest airline in regular 
schedule? 

.Australians are proud to claim this dis- 
tinction for one of its earlier fliers, Capt. 
Jimmy Woods, of Perth, Western Australia, 
who since the last war has operated Woods 
Airways Ptv.. Ltd. from Perth Airport to 
Rottnest Island 26 mi. away. 

Using a 10-scat .Avro -Anson he flics a 
regular daily service and is flying with all 
the skill he showed when he entered the 
London-Melboume Centenary .Air Race in 
1937. He is 65. 

For purposes of challenging Cayman, here 
are the complete statistics of AVoods Air- 
ways for the last calendar year compiled by 
the Department of Civil Aviation, under 
whose license he operates. 

Total route miles 26 

Homs flown 250 

Miles flown 25,900 

Passengers embarked 4,560 

Passenger miles 118,000 

Seat miles available 200,600 

Passenger load factor 58.89i 

Short ton miles passenger 11,799 

Short tons freight 13.8 

Short ton miles freight 360 

Short tons mail 2.0 

Short ton miles mail 51 

Total short ton miles performed, , . .12,210 

Short ton miles available 20,450 

Weight load factor 59.795i 

I think these figures sustain the challenge 
that Cayman is the world’s smallest sched- 
uled airline. This is not a criticism of your 
very fine magazine, but we Aussies are 
mighty proud of out flying records. 

Frank B. Shaw 
Aviation Writer 
Adelaide, Australia 
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The Checkout 


that says 


GO” or “NO GO 


APCHE (Automatic I’rogrammed Checkout Eiiuip- 
mentl is a solid-state, universal, high-speed, highly 
reliable, compact general-purpose tester designed 
especially for automatic checkout of aircraft, missile 
and space systems and their supporting systems. 
In its various versions (differing in input media, 
size and weight) AI’CHE installations may he 
fixed, mobile, airborne or submarineborne. APCHE 
was designed and is being produced as n part of 
RCA's ground support electronics subcontract from 
the Convair (Astronautics) Division of General 


Dynamics Corporation, prime contractor for the 
ATLAS Intercontinental Ballistic Missile, 

The system being supplied to Convair for the 
ATLAS Program includes a console and four rack 
cabinets providing both analog and discrete test 
functions with a resulting printed and GO-NO GO 
indication. As a product of RCA’s Missile Klec- 
tronics and Controls Department, Burlington, 
Massachusetts, APCHE is one of the latest RCA 
developments in the field of military weapon readi- 
ness equipments. 



RADIO CORPORATION of AMERICA 

DEFENSE ELECTRONIC PRODUCTS • CAMDEN, NEW JERSEY 







.Among the scientific and engineering personnel at Servomecha- 
nisms' Research Center, teamwork is paying dividends in advanced 
research. Within this SMI facility, you will find basic research 
...applied research. ..and engineering research. This close prox- 
imity among the people working in these three fields eliminates 
the problem of communication flow and makes possible the appli* 
cation of a broad spectrum of scientific talents. 

Such planned "cross-pollenization” is largely responsible for SMI's 
success in the harnessing of basic research in materials as a 
necessary ingredient in the exploitation of applied research In 
molecular electronics, micro-miniaturization, thermoelectric 
energy conversion and other solid state phenomena. This, in turn, 
provides for advances in engineering research into new system 
concepts within the fields of control and computation. 


RESEARCH CENTER Goleta, California 

LOS ANGELES DIVISION 12500 Aviation Boulevard, 

Hawthorne, California 

MECHATROL DIVISION Westbury, L.L, New York 




SMI would welcome the opportunity to discuss and propose solu- 
tions to your problems in the above areas. 

Positions are available for scientists and engineers experienced 
in these fields. 


The products of SMI are available in Canada and throughout the world through Serix>mechanisms (Canarfa) Limited, Toronto 15, Ontario 


